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8 CHAPTER 1  
Introduction 
In many societies throughout the world, people live in a multilingual 
environment (cf., Grosjean, 2008), which can result in a situation where 
children at school are educated in a language that is different from the 
language spoken at home. This, of course, places them in a disadvantageous 
position, because they have to acquire important new skills, such as reading, 
in a language they are not as familiar with as their monolingual peers. Because 
the ability to read fluently is an essential aspect in achieving academic success, 
it is vital to understand to what extent and with which aspects of reading 
young second language (L2) learners may experience difficulties.  
In order to achieve reading fluency, children need to be able to identify 
written words quickly and correctly. To be able to do so, knowledge of words is 
crucial (e.g., Perfetti & Hart, 2002; Verhoeven & Perfetti, 2011). However, 
previous research indicates that children with a minority-language 
background often lag behind compared to their monolingual peers with 
respect to vocabulary knowledge (Cremer & Schoonen, in press; Durgunoglu & 
Verhoeven, 1998; Verhallen & Schoonen, 1998; Vermeer, 2001). In order to 
help these children develop their reading ability, and specifically their word 
reading skills, it is important to investigate in what ways word reading 
processes in these learners may differ from monolingual speakers.  
A central representational unit in words is the morpheme. Morphemes are 
the smallest sublexical processing units that carry meaning, and thus 
constitute a productive tool to form words. Examples of words that are formed 
by multiple morphemes (i.e., morphologically complex words) are compound 
words like broomstick (consisting of the morphemes broom and stick), derived 
words like reunite (consisting of the derivational morpheme re– and the stem 
morpheme unite), and inflected words like walked (consisting of the stem 
morpheme walk and the inflectional morpheme –ed). Morphologically complex 
words constitute a large proportion of vocabulary (e.g., Verhoeven & Carlisle, 
2006; Verhoeven & Perfetti, 2011), and, as morphology is a productive tool to 
form (new) words, the number of morphologically complex words language 
learners are exposed to increases in the course of language acquisition 
(Carlisle & Fleming, 2003; Verhoeven & Carlisle, 2006). Hence, for reading 
acquisition to be successful, children need to be able to read such 
morphologically complex words fluently and efficiently.  
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Because morphologically complex words consist of more than one 
meaningful constituent, they may be more difficult to process than simple 
words. This will specifically be the case for children who have not yet 
developed enough vocabulary knowledge to process these words in an 
efficient way. For children who learn to read in their L2, this may be especially 
true. Given the prevalence of morphologically complex words in the course of 
literacy development, the role of morphological processing in word 
identification by beginning L2 readers compared to L1 (first language) readers 
is an important research topic. The present thesis therefore focused on 
morphological processing in word identification by young L1 and L2 learners 
of Dutch.  
 
Morphological processing in first language reading 
As noted above, an important part of reading involves word identification, 
the decoding of written word forms into orthographic, phonological and 
semantic information (Verhoeven & Perfetti, 2011). The smallest level at 
which this mapping between orthography, phonology, and semantics can be 
made is the level of morphemes (Plaut & Gonnerman, 2000; Seidenberg & 
Gonnerman, 2000; Verhoeven & Perfetti, 2011). This makes morphology an 
important functional unit of processing in the identification of written words. 
Therefore, it is not surprising that the role of morphology in (L1) reading 
acquisition has received considerable attention. 
The role of morphology in L1 reading acquisition has, among other things, 
been investigated with respect to morphological awareness, which refers to 
the extent to which a child is able to understand the way in which words can 
be structured on the basis of morphemes (Carlisle, 2000; Carlisle & Fleming, 
2003; Deacon & Kirby, 2004; Nagy, Berninger & Abbott, 2006; Rispens, McBride-
Chang, & Reitsma, 2008). This research has found that morphological 
awareness has an impact on reading comprehension and reading vocabulary 
(Carlisle, 2000; Carlisle & Fleming, 2003; Rispens et al., 2008), on pseudoword 
reading (Deacon & Kirby, 2004), and on spelling (Nagy et al., 2006), 
demonstrating that morphology is an important unit in word reading. These 
effects have been found across different age groups, from beginning readers in 
third grade, who had not had much exposure to morphologically complex 
word yet (Carlisle, 2000), to eighth and ninth graders, who already had fluent 
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reading skills (Nagy et al., 2006). Morphological awareness thus seems to have 
a persistent influence on different aspects of reading.   
Interestingly, the role of morphological awareness has also been found to 
increase over primary grades (e.g., Carlisle, 2000; Rispens et al, 2008). This is 
consistent with the hypothesis that, with growing experience in word reading, 
the mappings between orthography, phonology, and semantics in a reader’s 
mental lexicon become increasingly redundant and precise (Perfetti, 1994; 
Perfetti & Hart, 2002; Verhoeven & Perfetti, 2003), which facilitates fluency 
and efficiency of word reading. Given the role of morphology in these 
mappings (i.e., morphology is the smallest level at which these mappings can 
be made), the representation of morphological information in the mental 
lexicon will also become increasingly redundant and precise, and will thus 
become increasingly attuned to the morphological structure of words in the 
target language (Verhoeven & Perfetti, 2011).  
Based on the hypothesized role of morphology in reading and the 
observed impact of morphological awareness on reading, it is important to 
investigate morphological processes in the actual recognition and 
identification of words in more detail. Much research on this topic has been 
done in adult processing, in which one of the central questions is to what 
extent morphological information is actually processed and used as a cue for 
word recognition (morphological decomposition), as opposed to ‘whole-word’ 
reading. Based on this research with monolingual adults, different 
perspectives have been formulated on this issue. On the one hand, it has been 
proposed that morphologically complex words are always processed as whole 
words (e.g., Butterworth, 1983), whereas on the other hand, there are 
perspectives in which morphologically complex words are always decomposed 
into their separate morphemes (e.g., Taft, 1994; Taft & Forster, 1975). In 
addition, a number of proposals have been formulated in which both the 
whole-word and decomposition route can be activated to facilitate processing, 
and in which the manner and extent to which these different routes are used 
depend on psycholinguistic factors, such as word and constituent frequency or 
the consistency of mappings between orthography and morphology (e.g., 
Baayen, Dijkstra, & Schreuder, 1997; Caramazza, Laudanna, & Romani, 1988; 
Frauenfelder & Schreuder, 1992; Kuperman, Schreuder, Bertram, & Baayen, 
2009; Libben, 2006; Schreuder & Baayen, 1995; see Amenta & Crepaldi, 2012; 
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Kuperman, 2008; Marslen-Wilson, 2007, for reviews on morphological 
processing and factors influencing morphological processing in adults). 
To what extent are these morphological processing routes in the reading 
of complex words used by children? Research with monolingual children has 
demonstrated that morphological information is processed from as early as 
second grade in various languages (Burani, Marcolini, & Stella, 2002; Carlisle & 
Katz, 2006; Carlisle & Stone, 2005; Häikiö, Bertram, & Hyönä, 2011; Krott & 
Nicoladis, 2005; Laxon, Rickard, & Coltheart, 1992; Marec-Breton, Gombert, & 
Colé, 2005; Perdijk, Schreuder, Baayen, & Verhoeven, 2012; Quémart, Casalis, & 
Colé, 2011; Schiff, Raveh, & Kahta, 2008; Verhoeven, Schreuder, & Haarman, 
2006; Verhoeven & Schreuder, 2011). It has for example been shown that 
English speaking children from second and third grade read suffixed words, 
like shady, faster and more accurately than orthographically matched non-
suffixed words, like lady (Carlisle & Stone, 2005). Similarly, Dutch primary 
school children have been shown to be sensitive to derivational prefixes as 
cues for word identification and pronunciation from at least as early as third 
grade (Verhoeven et al., 2006).  
The influence of morphology has also been investigated with respect to 
the organizational structuring of the mental lexicon, by focusing on the role of 
morphological family size. Morphological family size (MFS) refers to the 
number of compounds and derived words from a given word (Schreuder & 
Baayen, 1997). Thus, handbag and handy are both part of the family of hand. 
Schreuder and Baayen (1997) found that monolingual adults named words 
with a large family size more accurately than words with a small family size. 
This indicates that lexical representations and the connections between lexical 
representations in the learner’s mental lexicon are in part organized on the 
basis of morphological structure. Although members of a morphological 
family overlap both in form and in meaning, it has been shown that MFS 
effects are driven by a strong semantic component (Schreuder & Baayen, 1997; 
Bertram, Baayen, & Schreuder, 2000; de Jong, Schreuder, & Baayen, 2000). As 
such, MFS taps into semantic distributions of morphologically related words in 
the mental lexicon. In a study on (L1) children, Carlisle and Katz (2006) found 
effects of family size for children in fourth and sixth grade in a word naming 
task, indicating that lexical connections on the basis of morphological 
structure are already formed at an early stage of reading and language 
12 CHAPTER 1  
acquisition. More effects for family size in (L1) children were found by Krott 
and Nicoladis (2005) and Nicoladis and Krott (2007) in an oral compound 
explanation task and by Perdijk et al. (2012) in visual recognition of 
monomorphemic words. 
In short, there is ample evidence that children in primary school are 
aware of morphological structures in words and that they can use this 
information in word processing. However, the studies discussed above have 
not focused on L2 reading. As morphological processing is such an essential 
skill in word reading, it is important to examine to what extent L2 learners are 
able to process morphological information, and to what extent this processing 
of morphological information by L2 learners differs from their L1 peers. 
 
Morphological processing in second language reading 
It is not self-evident that L2 learners process morphologically complex 
words in the same way as native speakers (e.g., Clahsen, Felser, Neubauer, 
Sato, & Silva, 2010; Gor, 2010; Gor & Cook, 2010; Lemhöfer, Koester, & 
Schreuder, 2011). L2 learners have typically had less exposure to their L2 than 
L1 learners. They have thus had fewer encounters with target language words 
than their L1 peers, which leads to a lower subjective frequency of words in 
the mental lexicon (Dijkstra & van Heuven, 2002), and hence to weaker lexical 
representations than L1 learners. Assuming that efficient morphological 
processing requires strong lexical representations (cf., Verhoeven & Perfetti, 
2011), efficiency of morphological processing may in part depend on the 
amount of exposure a learner has had to the L2. 
Studies on morphological processing in adult L2 learners have yielded 
diverse findings. A review on adult L2 morphological processing, in which 
studies with different kinds of tasks and L2 learners from typologically diverse 
L1 backgrounds were compared, indicated that L2 learners are generally more 
likely to adopt a whole-word strategy in reading L2 words than a 
decomposition strategy, because they are less sensitive to morphological 
information in their L2 (Clahsen et al., 2010). On the other hand, other studies 
have found that L2 learners are influenced by their L1 processing strategies in 
the processing of L2 words (e.g., Gor & Cook, 2010; Lehtonen, Niska, Wande, 
Niemi, & Laine, 2006; Lowie, 2000; Portin, Lehtonen, Harrer, Wande, Niemi, & 
Laine, 2008), or that they use L2 morphological information to the same extent 
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as native speakers (e.g., Diependaele, Duñabeitia, Morris, & Keuleers, 2011). 
Yet another pattern of findings is that L2 learners process L2 morphological 
information in the same way as native speakers, but with a lower level of 
efficiency and flexibility (e.g., Lemhöfer et al., 2011). This latter result would 
be consistent with the idea that L2 learners have weaker target language 
lexical representations than L1 learners, and are therefore less able to process 
words in a flexible and fluent way. 
In addition to studies on morphological processing in adult L2 learners, 
there is some evidence that child L2 learners use morphological information in 
word processing. For example, using an elicited production task, Paradis, 
Nicoladis, Crago, and Genesee (2011) found that three- to six-year-old English-
French bilingual children made more errors on irregular past tense verb forms 
than on regular past tense verb forms in their language of less exposure, 
compared to monolingual children (see Nicoladis, Palmer, & Marentette, 2007, 
for related findings). In addition, a number of studies have yielded effects for 
morphological awareness in L2 children on L2 reading and vocabulary 
knowledge (e.g., Kieffer & Lesaux, 2011; Kieffer & Lesaux, 2008; Lam, Chen, 
Geva, Luo, & Li, 2012; Pasquarella, Chen, Lam, Luo, & Ramirez, 2011). However, 
the question how morphological processing affects the actual recognition and 
identification of written words in the context of L2 reading acquisition has not 
yet been systematically examined. The goal of the present thesis is to shed 
more light on this issue by investigating the role of morphological information 
in the processing of Dutch written words by young L2 learners of Dutch in 
different grades of primary school, and by comparing their performance to 
their monolingual peers (L1 learners). 
 
The present thesis 
In this thesis, we examined morphological processing of Dutch words by 
young L1 and L2 learners of Dutch across different grades of primary school. 
By means of a series of lexical decision tasks, we tested the reading of 
morphologically complex words as well as the influence of morphological 
family size on the reading of monomorphemic words by monolingual (L1) 
Dutch children and by children with a Turkish language background from the 
same age groups, who learned Dutch as their L2. The L2 learners are part of a 
large minority population of Turkish people in the Netherlands. Although 
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most of these children were born in the Netherlands, they often grow up in 
mainly Turkish-speaking homes (Backus, 2004, 2013; Scheele, Leseman, & 
Mayo, 2010). In our study, the Turkish children spoke Turkish with at least one 
of their parents on a daily basis, and the language most commonly used at 
home was Turkish. Because our focus is on the performance in Dutch 
compared to the performance in Dutch by monolingual Dutch children, we will 
refer to these children with a Turkish language background as L2 learners, in 
contrast to L1 learners, throughout the thesis. 
There were two reasons why we chose to investigate this group of 
learners. First of all, because these L2 children have had less exposure to 
Dutch than their L1 peers and therefore often lag behind in their vocabulary 
skills (Cremer & Schoonen, in press; Durgunoglu & Verhoeven, 1998; Scheele, 
Leseman, & Mayo, 2010; Vermeer, 2001), the reading of complex words is likely 
to be more problematic for them than for L1 learners. As a result, they are 
likely to lag behind in reading comprehension, and ultimately, in academic 
success in general. More knowledge about the underlying mechanisms of word 
reading may in time prove to be important in the development of educational 
tools that enable these children to improve their reading skills. The second 
reason to investigate children with a Turkish background was that Turkish is 
morphologically different from Dutch. Turkish is a highly agglutinative 
language with a very productive and transparent morphology (Göksel & 
Kerslake, 2005), whereas Dutch is far less productive and transparent (Booij, 
2002; Schreuder & Baayen, 1994). As a consequence, children from a Turkish-
speaking background may use morphological processing strategies that are 
not always efficient in Dutch, and they may therefore have particular 
difficulties processing complex words in Dutch.  
 
Outline of the thesis 
The issues raised above were examined by means of a series of 
experimental studies. We examined morphological family size, compounding, 
derivational morphology, and inflectional morphology. An important factor in 
this research was the potential role of target-language experience. It can be 
assumed that L2 learners in the higher grades have had more experience with 
Dutch than the L2 learners in lower grades. If they can build on this 
experience and adjust their processing strategies towards native-like 
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processing, they may use morphological processing strategies that are more 
similar to their monolingual peers, compared to L2 learners in lower grades. 
To investigate this potential role of target-language experience, children from 
different grades were included in all studies, and differences in grade level-
effects were examined. This made it possible to test whether any differences 
between L1 and L2 learners were persistent throughout primary school or 
whether L2 learners would catch up with their monolingual peers in the 
course of literacy acquisition.  
Chapter 2 explored the question whether children from a Turkish-
speaking background (L2 learners) would show morphological family size 
(MFS) effects in Dutch word reading, and to what extent these effects would be 
similar to their L1 peers. Given their reduced exposure to Dutch and (hence) 
their relatively low vocabulary knowledge (Cremer & Schoonen, in press; 
Durgunoglu & Verhoeven, 1998; Vermeer, 2001; Verhallen & Schoonen, 1998), 
the L2 learners may have less well developed semantic networks in Dutch, 
which would be reflected in relatively weak effects of MFS compared to L1 
learners. However, it may also be possible that L2 learners are able to 
compensate for this by means of cross-language activation of the 
morphological family in their L1 (Dijkstra, Moscoso del Prado Martín, 
Schulpen, Schreuder, & Baayen, 2005). This would then be evidence of 
(morpho)semantic networks in the mental lexicon that are shared between 
languages (see e.g., Kroll & Tokowicz, 2005, for an overview of research on 
cross-language activation and the organization of the mental lexicon). To 
investigate the role of morphological family size, children from second, 
fourth, and sixth grade of primary school performed a lexical decision task 
which consisted of monomorphemic Dutch words with varying morphological 
family sizes. The performance of the L2 learners in terms of response times 
and accuracy scores was compared to the performance of their Dutch 
monolingual peers.  
In Chapter 3, we investigated to what extent the whole-word processing 
route and the decomposition route play a role in the processing of compound 
words by L1 and L2 learners across primary grades. A lexical decision 
experiment is reported in which children with the same backgrounds as in 
Chapter 2 read Dutch compound words (e.g., bezemsteel [broomstick]).  The 
frequency of the whole compound, the frequency of the first constituent, and 
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the frequency of the second constituent were manipulated. If only the 
frequency of the whole word would influence word identification, this would 
be evidence of whole-word reading without decomposition; if the frequency of 
the constituents would influence word identification, this would be evidence 
of morphological decomposition. The matter of interest was to what extent 
the L1 and L2 learners were sensitive to the frequency manipulations of the 
whole word and the constituents, and whether there were differences between 
the L1 and L2 learners in the different age groups. Based on the L2 learners’ 
lower level of target-language experience (and hence weaker lexical 
representations), the expectation was that the L2 learners would be less 
efficient in the processing of the manipulated morphological information than 
their L1 peers, especially in lower grades.  
In Chapter 4, we focused on the processing of Dutch prefixed and 
pseudoprefixed words. In Dutch, the links between orthography and 
morphology are, in this case, not consistent. For example, whereas the Dutch 
word bespreken [to discuss] can be decomposed in the prefix be and the stem 
spreken [to speak], the same orthographic structure be is not a prefix in 
pseudoprefixed words such as the (etymologically prefixed) word bedriegen [to 
deceive]. After all, analyzing bedriegen into the prefix be and the component 
driegen would not lead to the meaning of the word bedriegen, because driegen is 
not an existing word in modern Dutch. Using morphological decomposition for 
the reading of such pseudoprefixed words is therefore not an efficient strategy 
in Dutch, and may cause processing difficulties (Schreuder & Baayen, 1994). 
We used a lexical decision task, in which monolingual Dutch children and 
children with a Turkish-speaking background (L2 learners) from third and 
sixth grade read prefixed and pseudoprefixed words. We expected that the 
morpho-orthographic inconsistencies in Dutch (pseudo)prefixed words would 
particularly cause processing difficulties for the L2 learners compared to the 
L1 learners, also because their L1 (Turkish) has a very transparent 
morphology. We also expected, however, that the L2 learners would have less 
processing difficulties in sixth grade than in third grade. 
Chapter 5 reports a study on inflectional morphology, investigating 
possible differences between L1 and L2 learners in the identification of regular 
and irregular Dutch past tense verb forms (e.g., regular: zij belden [‘they 
called’] versus irregular: zij bliezen [‘they blew’]). As opposed to regular past 
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tense forms, irregular past tense forms cannot be decomposed into 
constituents (stem + suffix), which makes them harder to relate to their 
present tense forms compared to regular past tense forms. It may therefore be 
more difficult to process irregular past tense forms than regular past tense 
verb forms, especially for L2 learners, who have had less experience with the 
target language. To investigate this issue, the performance in a lexical decision 
task on regular and irregular past tense verb forms was compared for children 
with a Turkish-speaking background and children with a monolingual Dutch 
background from third and sixth grade. The L2 learners were expected to have 
relatively more trouble identifying irregular past tense verb forms than the L1 
learners, especially the L2 learners in third grade, who had had less experience 
with the Dutch language than the L2 learners in sixth grade. 
Finally, a general discussion is given in Chapter 6. In this Chapter, the 
main results of the empirical studies will be summarized and discussed in 
terms of the general picture that emerges from the separate studies. 
Theoretical and practical implications will be discussed, as well as suggestions 
for further research.  
18 
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Morphological family size effects 
in young first and second language learners 
 
Evidence of cross-language semantic activation  
in visual word recognition∗ 
 
 
ABSTRACT 
This study examined to what extent young second language (L2) learners 
showed morphological family size effects in L2 word recognition and whether 
the effects were grade-level related. Turkish-Dutch bilingual children (L2) and 
Dutch (L1) children from second, fourth, and sixth grade performed a Dutch 
lexical decision task on words with varying family sizes. The responses of both 
L1 and L2 children were more accurate (in second grade) and faster (in fourth 
and sixth grades) for words with a large family than for words with a small 
family, even though the L2 children had a smaller vocabulary size in Dutch 
than the L1 children. These ﬁndings show how the spreading of semantic 
activation across languages can inﬂuence word recognition in L2 learners. 
 
                                                 
∗ This chapter is a slightly adapted version of the following publication: de Zeeuw, M., Verhoeven, 
L., & Schreuder, R. (2012). Morphological family size effects in young first and second language 
learners: Evidence of cross-language semantic activation in visual word recognition. Language 
Learning, 62, 68-92. 
2 
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Background to the study 
In many places throughout the world, children grow up in a bilingual 
environment. As a result, they may ﬁnd themselves in a situation where the 
language they speak at home is a different language than the one they use at 
school. This poses a challenge, as these young second language (L2) learners 
have to acquire important new skills, such as reading and writing, in a 
language they have not yet fully mastered. This places them in a 
disadvantageous position compared to their monolingual peers (e.g., 
Durgunoglu & Verhoeven, 1998; Vermeer, 2001), which is often also reflected 
in the domain of vocabulary. As knowledge of words is an important precursor 
of literacy (Perfetti & Hart, 2002), knowledge about the processes underlying 
vocabulary acquisition of L1 and L2 learners is needed. Morphological family 
size effects can be seen as an important means to provide more insight into 
these processes.  
Morphological family size refers to the total number of compounds and 
derived words in which a certain stem appears as a constituent (Schreuder & 
Baayen, 1997). The English words hand, handful, and handbag, for example, are 
all part of the family of the word hand. Schreuder and Baayen (1997) showed 
that a stem’s morphological family size affects word processing by adults in a 
visual lexical decision task in which participants saw only the 
monomorphemic word (that is, none of the word’s family members were 
presented to the participants). The researchers found that words with a large 
morphological family elicited faster responses and fewer errors. This effect 
was still present after controlling for word frequency, which is highly 
correlated with morphological family size. As words within a morphological 
family overlap both in semantics and form, the question was raised what the 
relative contribution of form and meaning was on the processes driving the 
effect found by Schreuder and Baayen (1997). The authors found that 
removing opaque family members from a morphological family actually 
improved the correlation with the response latencies, suggesting that the 
morphological family size effect has a strong semantic component.  
The morphological family size effect was replicated by Bertram, Baayen, 
and Schreuder (2000), using complex words, and by de Jong, Schreuder, and 
Baayen (2000), using regular and irregular past participles to manipulate form 
properties. De Jong et al. (2000) found that Dutch irregular past participles 
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such as gevochten (derived from the stem vecht) activate the morphologically 
complex words derived from the verb stem but do not activate words 
containing the string vocht, which is also an existing Dutch word, meaning 
‘moisture’. They concluded that the morphological family size effect must 
therefore be driven by the underlying lemma, rather than by the 
orthographical and phonological form of the word.  
The way in which morphological families are activated in the mental 
lexicon can be illustrated by the Morphological Resonance Model (MFRM), 
which was developed by de Jong (2002). In the MFRM, resonance between 
lemma representations and central representations like syntactic, affix, and 
meaning representations takes place: Initially, activation spreads from the 
lemmas to the central representations, and then back from the central 
representations to the lemmas, which may in turn cause activation of yet more 
representations. Thus, in the case of a stem with a large family size, the 
central representations that are activated by the lemma will activate many 
other lemmas. These lemmas will then start to contribute to the activation of 
the central representations. This process will be repeated, causing the lemma 
activation levels to increase exponentially. For a stem with a small family size, 
this increase in activation levels will, of course, be much smaller, because 
there will be less resonance between the lemmas and the central 
representations.  
The studies mentioned so far all focused on morphological family size in 
Dutch. However, the morphological family size effect has also been observed 
in other languages, such as German (Lüdeling & de Jong, 2002) and English 
(Baayen, Lieber, & Schreuder, 1997; de Jong, Feldman, Schreuder, Pastizzo, & 
Baayen, 2002). These languages, however, are all closely related and very 
similar in the way their morphological systems are structured. Because word 
processing may be different for languages that are typologically different, 
other studies focused on morphological families in languages that are 
typologically different from the three Germanic languages mentioned above.  
Two examples of such languages are Finnish (Moscoso del Prado Martín, 
Bertram, Häikiö, Schreuder, & Baayen, 2004) and Hebrew (Moscoso del Prado 
Martín, Deutsch, Frost, Schreuder, de Jong, & Baayen, 2005). Interestingly, 
Finnish and Hebrew are not only typologically different from Germanic 
languages, but also from each other. Hebrew has a nonconcatenative 
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morphology, whereas Finnish has a very rich and highly agglutinative 
morphology. As a result of the productive morphology of Finnish, stems in this 
language have much larger family sizes than stems in Dutch and, to an even 
greater extent, Hebrew. Despite the morphological differences, however, the 
results of visual lexical decision tasks in both Finnish (Moscoso del Prado 
Martín et al., 2004) and Hebrew (Moscoso del Prado Martín et al., 2005) showed 
morphological family size effects, thus proving that these effects are not 
restricted to Germanic languages.  
Interestingly, Moscoso del Prado Martín et al. (2005) also ran an 
experiment with Dutch participants with no knowledge of Hebrew, using the 
Dutch translation equivalents of the Hebrew stimuli to investigate whether the 
morphological family size of the Hebrew words could predict response 
latencies in Dutch. They found that this was indeed the case and that the 
family size of Dutch words also predicted response latencies in Hebrew, which 
shows that there is a considerable degree of isomorphism in the way concepts 
are organized in the Hebrew and Dutch mental lexicon, even though the two 
languages have a very different morphological system. This, then, provides 
additional evidence that the morphological family size effect is semantic in 
nature, as there is no form overlap between the Dutch and Hebrew words.  
Although cross-linguistic research offers many insights in the way the 
mental lexicon is organized in different languages, it does not give direct 
information about the ways different languages may be organized within a 
bilingual’s mind, that is, how languages can interact or interfere with each 
other. In order to do this, it is necessary to investigate in what way 
morphological family sizes of different languages interact in the lexicon of a 
bilingual. Dijkstra, Moscoso del Prado Martín, Schulpen, Schreuder, and 
Baayen (2005) examined morphological family size in relation to Dutch–
English homographs such as room (which means cream in Dutch). They found 
that, in a generalized Dutch–English lexical decision task, in which the 
participants were told that legal words in the task could be either Dutch or 
English words, both the English and the Dutch family size of the homographs 
facilitated word recognition by Dutch–English bilinguals. However, in a Dutch-
only lexical decision task, only the Dutch family size of the homographs 
showed facilitation, whereas the English family size produced inhibitory 
effects. Dijkstra et al. (2005) explain this, in accordance with earlier results 
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from experiments on interlingual homographs (e.g., Dijkstra, van Jaarsveld, & 
ten Brinke, 1998), by suggesting that this is evidence for cross-linguistic 
interaction resulting from nonselective lexical access. That is, elements from 
both languages are active in a bilingual’s mental lexicon and can thus 
influence lexical processing. However, given the specific nature of the study 
by Dijkstra et al. (2005), focusing on homographs in adult bilinguals, the 
question whether the morphological family size effects found in this study also 
occur in other L2 learners and with other stimulus materials has yet to be 
addressed.  
Besides the nature of the morphological family size effect, a second 
important question concerning morphological family size is how semantic 
networks in the mental lexicon develop over time. It is not self-evident that 
the morphological family size effect found in adults can also be shown in 
children. As children know fewer words than adults, and as they have fewer 
complex words stored in their mental lexicon, the semantic connections 
between words in their mental lexicon may be less well developed.  
Studies that have addressed the role of morphological family size conclude 
that children do indeed show effects for morphological family size in 
monolingual settings. Krott and Nicoladis (2005) and Nicoladis and Krott 
(2007), for example, found family size effects in two studies measuring the 
understanding of novel compounds in 4- and 5-year-old children. In these two 
studies, children who were asked to explain the meaning of a compound word 
were more likely to mention the modifier of this compound if it came from a 
large constituent family. In addition, Carlisle and Katz (2006) showed family 
size effects for children in fourth and sixth grade in a word-naming task, 
indicating that words with a large family size were named more accurately 
than words with a small family size. Even young children thus form semantic 
networks in their mental lexicon on the basis of morphological information, 
despite their small vocabulary size. However, none of these studies addressed 
the recognition of words. Moreover, no attempt has yet been made to focus on 
the L2 learner in different age groups. The question thus remains whether the 
results of the studies mentioned above will generalize to recognition, whether 
children learning a L2 also show family size effects, and whether effects of 
morphological family size are different across primary grades.  
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In the present study, we therefore focused on the role of morphological 
family size in Dutch visual word recognition by L1 and L2 learners in second, 
fourth, and sixth grade. The L1 learners were monolingual Dutch children, 
whereas the L2 learners were children with a Turkish language background, 
who learned Dutch as their L2. These L2 learners are part of a large minority 
population of Turkish people in the Netherlands. Most children belonging to 
this population nowadays were born in the Netherlands, but they often grow 
up in mainly Turkish-speaking homes. Growing up in the Netherlands, these 
children are thus emergent bilinguals. As our focus is on their performance in 
Dutch, compared to the performance in Dutch by monolingual Dutch children, 
we will mainly refer to them as L2 learners, in contrast to L1 learners.  
Coming from a Turkish-speaking background, intensive contact with 
Dutch generally does not take place until the children start going to school. A 
result of this limited exposure to Dutch before reaching school-attending age 
is that many of these children lag behind in their Dutch language skills, partly 
because they know fewer words than their monolingual peers (e.g., Cremer & 
Schoonen, in press; Durgunoglu & Verhoeven, 1998; Vermeer, 2001; Verhallen 
& Schoonen, 1998). Consequently, they lag behind in other school subjects as 
well. Further research that explores the development of the mental lexicon of 
children who learn their L2 in school is therefore particularly important, not 
only from a theoretical, but also from a socio-educational point of view.  
 
Research questions  
The present study was set up to shed more light on the development of the 
mental lexicon of L2 learners by examining the role of morphological family 
size. In what follows, an attempt will be made to answer the following research 
questions:  
1. Do Turkish–Dutch bilingual children, who learn Dutch as an L2, show 
effects for morphological family size in Dutch visual word recognition, 
and, if so, do these children show these effects to the same extent as 
monolingual Dutch children?  
2. To what extent are these morphological family size effects present at 
different grade levels, and do the L2 learners show the same 
developmental pattern as the L1 learners?  
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With regard to the first research question, two factors may play a role. On 
the one hand, as many Turkish–Dutch bilingual children have a smaller 
lexicon size in Dutch than their monolingual peers, it could be that they show 
a relatively weak effect for morphological family size in Dutch. On the other 
hand, the cross-language predictivity that was found for morphological family 
size, combined with the evidence for cross-language interaction found by 
Dijkstra et al. (2005), suggests that L2 learners may activate the morphological 
family of both the Dutch word and its Turkish translation equivalent, thus 
compensating for their smaller semantic network in Dutch. Therefore, we 
expected that the Turkish–Dutch bilingual children would show a facilitatory 
effect for morphological family size, even in a Dutch-only task.  
With regard to the second question, we examined whether possible 
differences between L1 and L2 learners could be different across grades. After 
all, it may be possible that, for cross-linguistic interaction to occur, a certain 
level of vocabulary size needs to have been reached. If that is the case, we 
expected that L2 learners would show stronger effects for morphological 
family size in higher grades than in lower grades, compared to L1 learners.  
 
Method 
Participants 
A total of 182 children from second, fourth, and sixth grade participated in 
this study. The children came from 10 different mainstream primary schools 
in different parts of the Netherlands. Fifty-eight children from second grade 
participated, of which 24 were Turkish–Dutch bilingual children (15 boys and 9 
girls; age: M = 7 years, 8 months, SD = 0;6) and 34 were Dutch monolingual 
children (17 boys and 17 girls; age: M = 7 years, 4 months, SD = 0;5). In addition, 
49 children from fourth grade participated, of which 25 were Turkish–Dutch 
bilingual children (11 boys and 14 girls; age: M = 9 years, 9 months, SD = 0;6) 
and 24 were Dutch monolingual children (12 boys and 12 girls; age: M = 9 years, 
5 months, SD = 0;6). Finally, 75 children from sixth grade participated, of which 
34 were Turkish–Dutch bilingual children (21 boys and 13 girls; age: M = 11 
years, 8 months, SD = 0;6) and 41 were Dutch monolingual children (24 boys 
and 17 girls; age: M =11 years, 7 months, SD = 0;5).  
The Turkish–Dutch bilingual children spoke primarily Turkish at home 
with at least one of their parents. In general, the parents of these L2 learners 
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had received a lower level of education than the parents of the L1 learners. For 
this reason, socioeconomic status (SES) was included as a predictor in the 
analyses. The SES was the average of the highest level of education that the 
mother and the father of the child had received, measured on a 7-point scale. 
Means and standard deviations for this measure are shown in Table 2.1. 
 
Materials  
Tasks to assess language skills. All children performed two tasks to assess 
their language skills in Dutch: a word-decoding task called Drie-Minuten-Toets 
(DMT; ‘Three Minutes Test’; Verhoeven, 1995) and a vocabulary-size task 
(Peabody Picture Vocabulary Test; PPVT-III-NL; Schlichting, 2005). The DMT 
consists of three cards with words. In this task, the children are instructed to 
read as many words as they can from one card within 1 minute, as accurately 
as possible. The number of words that is read incorrectly is then subtracted 
from the total count of words that the child read, thus providing a score per 
card. For the present study, the participants were asked to read only card 
three (i.e., DMT-3), which contains 120 words that consist of more than one 
syllable and can be either monomorphemic or polymorphemic. The 
vocabulary-size task was the Dutch version of the Peabody Picture Vocabulary 
Test (PPVT-III-NL; Schlichting, 2005), in which the participants had to match 
words to pictures.  
Means and standard deviations on the DMT and the Peabody are displayed 
in Table 2.1. The results of the DMT and the Peabody were incorporated in the 
analyses as predictors.  
 
Table 2.1 
Means (Standard Deviations) of Socio-Economic Status, DMT, and Peabody 
    SES   DMT   Peabody 
Grade 2 
L1 3.75 (1.48)   37.50 (14.67)   101.06 (9.62) 
L2 2.54 (1.43)   34.08 (15.50)   87.29 (10.36) 
          
Grade 4 
L1 4.77 (1.34)   79.25 (17.01)   118.29 (12.09) 
L2 2.36 (1.70)   73.52 (15.06)   102.72 (8.95) 
          
Grade 6 
L1 3.52 (1.44)   86.07 (12.48)   130.00 (11.82) 
L2 1.87 (1.02)   86.65 (11.96)   111.68 (14.63) 
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Lexical decision task. In addition to the language-assessment tasks, the 
children performed a lexical decision task, the main experimental task, in 
which they had to decide whether a given letter string was an existing Dutch 
word or not. For this task, 96 monomorphemic Dutch nouns were selected. A 
child corpus of Dutch containing 15000 words in total (Schrooten & Vermeer, 
1994) was used to determine the word frequency of the targets (M = 131.19; SD 
= 118.28). This corpus is based on written and spoken materials that were 
designed for children. Apart from an overall frequency count for the words, 
this corpus also provides four subcorpora based on different age ranges (4- 
and 5-year-olds, 6- and 7-yearolds, 8- and 9-year-olds, and 10-and 11-year-
olds). To make sure that children in primary school would know the selected 
words, the words that were used in our study were required to have 
frequencies above zero in three out of four age-specific subgroups of this 
corpus. One word was excluded from the data analysis, because it had a 
homophone whose lemma frequency was considerably higher than the lemma 
frequency of the target word. The selected words had morphological family 
size counts between 1 and 59 (M = 29.37; SD = 17.15) in the Celex lexical 
database (Baayen, Piepenbrock, & Gulikers, 1995)1. In addition, the 
imageability of the target words was determined by using imageability rating 
scores from van Loon-Vervoorn (1985). The imageability of the target words 
varied from 3.33 to 6.93 (M = 6.11; SD = 0.95) on a 7-point scale. The words had a 
length between 4 and 7 letters (M = 4.97; SD = 0.92). Morphological family size, 
word frequency, imageability, and word length were all incorporated in the 
statistical model as predictors. A list of the target words, including frequency 
counts from the child corpus and morphological family size counts, can be 
found in Appendix 2-A at the end of this chapter. 
Ninety-six pseudowords were constructed to match the target words. 
These were created in such a way that they met the orthographic and 
phonotactic requirements for Dutch. 
 
 
 
                                                 
1 The child corpus was too small to collect morphological family size counts from, which is why 
we used an adult corpus. In our analyses, however, we used a logarithmic transformation for 
morphological family size, which prevents large family sizes to become overly influential 
(Baayen, 2008, p. 33). 
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Procedure  
Tasks to assess language skills. For the language-assessment tasks, the 
participants were tested individually in a quiet room in their schools. The 
instructions for the DMT were to read the words on the card aloud as fast and 
as accurately as possible and to stop when the test leader indicated that one 
minute had passed. They were instructed to read column by column, starting 
in the upper-left corner. While the children were reading, the test leader 
coded which words were read incorrectly on a scoring form, underlining the 
last word the participant had read.  
The instruction for the Peabody was done according to the standard 
instructions provided by the manual. The child was presented with a page 
with four pictures. The test leader explained that she would name a word for 
each page with pictures that the child was going to see. The child was told to 
point at the picture that corresponded with the word. The starting set of the 
task was based on the age of the participant. When the participant had made 
less than five errors in a set of 12 items, the test leader would proceed to a set 
with more difficult words. The task ended when a child had made more than 
nine errors within a set. 
Lexical decision task. For the lexical decision task, the participants were 
tested in a quiet room in their schools, two children at the same time, each 
performing the task individually on a laptop. The participants were instructed 
to determine as quickly and correctly as possible whether a string of letters 
presented on the screen was an existing Dutch word or not by pressing a key 
on an E-prime button box. Participants answered ‘yes’ with their preferred 
hand, so right-handed participants used the extreme right key to indicate that 
a letter string was a word and the extreme left key to indicate that a letter 
string was a nonword; left-handed participants used the left key to answer 
‘yes’ and the right key to answer ‘no’. They used the index fingers of both 
hands to press the buttons. Each letter string was preceded by a fixation mark 
in the center of the screen for 1000 milliseconds, after which the letter string 
was presented in the same position. The target remained visible for a 
maximum of 5000 milliseconds. The trial was terminated either by a response 
(button press by the participant) or when the maximum of 5000 milliseconds 
was reached (instances where no response was given after 5000 milliseconds 
were treated as missing and not included in the analysis). Response latencies 
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and accuracy scores were collected with E-prime (Schneider, Eschman, & 
Zuccolotto, 2002).  
The task started with 10 practice trials, followed by a short break. This 
break provided an opportunity to give additional instruction if the children 
had not understood the procedure of the task. During the task, the 
participants had three more opportunities to take a break, which they could 
terminate by pressing a button on the button box. As the task was more 
demanding for the children in the youngest age group, they tended to take 
slightly longer breaks. The complete task took 10 to 15 minutes to complete.  
 
Results 
Data analysis  
Before fitting the models, trials on which participants responded faster 
than 200 milliseconds were removed from the data. For the analysis of the 
response times, we also removed incorrect responses. The data were then 
analyzed using mixed models of covariance (e.g., Baayen, Davidson, & Bates, 
2008), that is, a regression model with words and participants as random 
factors. Two separate mixed models were fitted for each grade, a mixed linear 
regression model with the response times as dependent variable and a mixed 
logistic regression model with the accuracy scores as dependent variable.  
In addition, we checked the collinearity statistics of the word 
characteristics that we wanted to enter into the model as covariates (word 
frequency, family size, word length, and word imageability) to rule out issues 
arising from collinearity. The tolerance and variance inflation factor values 
indicated that there was little collinearity between the word characteristics 
(see Table 2.2). The response times and the variable frequency, like the 
measure for morphological family size, were then transformed to a 
logarithmic scale to reduce skewness of distributions (Baayen, 2008, p. 33). 
Apart from the word characteristics mentioned above, several participant 
characteristics were added to the data set as predictors. These characteristics 
were the home language of the child (i.e., Dutch or Turkish), SES2, the score on 
the Peabody, and the score on the DMT. Finally, after fitting a model, we ran 
                                                 
2 For 5 L2 learners (1 from fourth grade; 4 from sixth grade) and 3 L1 learners (1 in each grade) we 
did not have the SES values. In these cases, we used the median values per language group (i.e., 
1.5 for the L2 learners, 4 for the L1 learners). 
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the model again, but this time we removed, on the basis of the residuals, all 
responses that were at a distance of more than 2.5 standard deviations from 
the mean to avoid overly influential outliers in the model (see Baayen, 2008, p. 
279). An overview displaying the mean response times and the mean 
percentage correct per grade for the lexical decision task is given in Table 2.3. 
An overview of the mean response times and the mean percentage correct per 
grade and language learner group on each single target item is given in 
Appendix 2-B at the end of this chapter. 
 
Table 2.2 
Collinearity Values for the Word Characteristics 
  Tolerance VIF 
MFS 0.863 1.159 
Frequency 0.840 1.190 
Length 0.929 1.076 
Imageability 0.962 1.040 
 
Table 2.3 
Mean Response Times over Correct Responses (Standard Deviations) and  
Mean Accuracy Percentage (Standard Deviations) for the Lexical Decision Task 
    Response Times   % Accuracy 
Grade 2 
L1 1582 (777) 
 
87 (34) 
L2 1698 (804) 
 
85 (36) 
    
     
Grade 4 
L1 1018 (419) 
 
94 (23) 
L2 1028 (441) 
 
93 (25) 
    
     
Grade 6 
L1 907 (426) 
 
96 (19) 
L2 970 (423) 
 
95 (22) 
 
Second grade 
We first determined whether the language assessment tasks showed 
significant differences between the L1 and L2 participants. This proved not to 
be the case for the DMT. Because the DMT measures technical decoding skills, 
the nonsignificant result shows that any differences between the two 
participant groups in the lexical decision task could not be attributed to worse 
decoding skills of the L2 learners. However, the Peabody (vocabulary size in 
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Dutch) yielded a significant effect, t(56) = 5.13, p < .001, showing that the L2 
participants had lower scores on this task than L1 participants.  
Then, the two mixed models were fitted. Table 2.4 gives a summary of both 
models. With regard to the response times, the word characteristics frequency 
(p < .001), imageability (p = .016), and length (p < .001) yielded significant effects 
in the expected direction, that is, words with a higher frequency, higher 
imageability, and shorter length were recognized faster than words that were 
low in frequency, that had lower imageability, and that were longer in length. 
In addition, the participants’ scores on the DMT had a significant effect on the 
response times (p < .001). The higher the participant had scored on the DMT, 
the lower the response times were. As the DMT tests word-decoding skills, this 
effect is not surprising. However, no effect for family size was found, nor were 
there any effects for home language3.  
 
Table 2.4 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 2 
  Response Times   Accuracy Scores 
Predictor B SE B t value 
  
B SE B z value 
 (Intercept)  7.50 0.49 15.44 ***   -3.13 2.37 -1.32   
Word frequency  -0.06 0.01 -4.62 ***    0.81 0.18 4.49 *** 
Family size  -0.02 0.01 -1.40     0.66 0.17 3.78 *** 
Imageability  -0.03 0.01 -2.42 *   -0.06 0.19 -0.35   
Word length  0.08 0.01 7.53 ***    -0.66 0.16 -4.27 *** 
DMT  -0.02 0.00 -4.73 ***    0.05 0.01 3.59 *** 
Peabody  0.00 0.00 0.88     0.02 0.02 1.31   
Home language (Turkish vs. Dutch)  0.35 0.69 0.51     0.99 2.64 0.37   
SES  0.00 0.03 0.02     0.15 0.12 1.21   
Family size × Home language 0.00 0.01 0.22     0.06 0.12 0.52   
Peabody × Home language -0.01 0.01 -0.74     -0.01 0.03 -0.39   
SES × Home language  -0.03 0.05 -0.63     -0.01 0.20 -0.06   
DMT × Home language  0.01 0.00 1.62     0.00 0.02 0.12   
Note. Standard deviations of random intercept terms in the response times analysis: 0.253 for 
subjects; 0.081 for items; 0.319 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 0.869 for subjects; 1.126 for items.  
***p < .001. *p < .05. 
                                                 
3 We also tested for random slopes for word frequency and family size in the models. However, 
there were no significant effects, so we did not incorporate these variables in the final models 
(see Baayen, 2008, p. 277). In addition, we tested for nonlinearity on the effects for frequency and 
word length, but found no significant effects. 
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The accuracy scores analysis yielded significant effects for family size (p < 
.001), word frequency (p < .001), length (p < .001), and the DMT (p < .001). Words 
with a large morphological family size, with a high frequency, and with a short 
length yielded fewer errors. Participants with a high score on the DMT also 
made fewer errors. No interaction effects were found.  
 
Fourth grade  
As in second grade, we first determined whether the language assessment 
tasks showed significant differences between the L1 and the L2 participants. 
The difference between the scores on the DMT was again not significant, but 
the difference between the scores on the Peabody was, t(47) = 5.14, p < .001, 
indicating that the L2 participants had lower scores on this task than L1 
participants.  
After these analyses of the language assessment tasks, the two separate 
mixed models were fitted. See Table 2.5 for a summary of both models. The 
results on the response times in fourth grade show a similar pattern to the 
results on the response times in second grade. Like in second grade, word 
frequency (p < .001), imageability (p = .045), word length (p = .047), and the DMT 
(p = .036) yielded significant effects. Contrary to second grade, however, a 
significant effect of family size (p = .006) was observed, showing that words 
with a large morphological family size were recognized faster than words with 
a small morphological family size. Just as in second grade, no effects for home 
language were found.  
The accuracy scores analysis in grade 4 yielded a significant effect for 
word frequency (p = .015), indicating that words with a high frequency were 
recognized more accurately, and DMT (p = .001), showing that the higher 
participants scored on the DMT, the higher their accuracy scores were. A 
trend in the same direction was observed for the Peabody (p = .091). The 
analysis also yielded a trend for family size (p = .062), suggesting that words 
with a large family were more often read correctly than words with a small 
family. 
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Table 2.5 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Logistic Regression Analysis 
(Accuracy Scores) in Grade 4 
  Response Times   Accuracy Scores 
Predictor B SE B t value 
  
B SE B z value 
 (Intercept)  7.77 0.35 22.09 ***    -20.71 7.31 -2.83 ** 
Word frequency  -0.04 0.01 -4.67 ***    1.47 0.60 2.44 * 
Family size  -0.03 0.01 -2.77 ***   1.05 0.56 1.86 ^ 
Imageability  -0.02 0.01 -2.00 *   0.62 0.52 1.20   
Word length  0.02 0.01 1.99 *   0.39 0.57 0.69   
DMT  0.00 0.00 -2.10 *   0.08 0.03 3.28 ** 
Peabody  0.00 0.00 -0.92     0.07 0.04 1.69 ^ 
Home language (Turkish vs. Dutch)  -0.39 0.51 -0.77     2.48 6.30 0.39   
SES  0.01 0.03 0.29     -0.17 0.26 -0.66   
Family size × Home language 0.01 0.01 0.01     -0.36 0.34 -1.06   
Peabody × Home language 0.00 0.00 0.92     -0.01 0.05 -0.19   
SES × Home language  -0.02 0.03 -0.47     0.22 0.35 0.62   
DMT × Home language  0.00 0.00 -0.43     -0.01 0.03 -0.27   
Note. Standard deviations of random intercept terms in the response times analysis: 0.150 for 
subjects; 0.056 for items; 0.257 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 0.939 for subjects; 2.700 for items.  
***p < .001. **p < .01. *p < .05. ^p < .10. 
 
Sixth grade  
As in second and fourth grade, we first determined whether the language 
assessment tasks showed significant differences between the L1 and the L2 
participants. The difference between the scores on the DMT was not 
significant, but the difference between the scores on the Peabody was, t(73) = 
6.00, p < .001, indicating that the L2 participants had lower scores on this task 
than L1 participants.  
Then, the two mixed models for sixth grade were fitted. Table 2.6 gives a 
summary of both the mixed linear regression analysis (response times) and 
the logistic regression analysis (accuracy scores). In the response times 
analysis, word frequency (p < .001) and imageability (p = .029) were again 
significant, just as the DMT (p < .001). Family size also showed a significant 
effect (p = .014), just as in fourth grade. In addition, a significant main effect of 
the Peabody was found (p = .045), as well as a main effect of home language (p < 
.001), showing that the L1 children responded faster than the L2 children. 
There was also a significant interaction effect of the Peabody with home 
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language (p < .001). When the L2 learners had a high score on the Peabody, this 
did not have the positive influence that it had for L1 learners who had a high 
score on this measure. Two interactions showed a trend. The interaction of 
SES with home language (p = .060) suggested that the influence of SES on the 
response times was larger for L2 learners than for L1 learners. The interaction 
of the DMT with home language (p = .052) suggested that the influence of the 
DMT on the response times was larger for L1 learners than for the L2 learners.  
In the analysis of the accuracy scores, word frequency was again 
significant (p = .047). No other significant main effects were found. However, 
there was a significant interaction effect of family size and home language (p = 
.029). Whereas the L2 participants were just as accurate as L1 participants on 
words with a large morphological family size, they made relatively more 
errors on words with a small morphological family size. 
 
Table 2.6 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Logistic Regression Analysis 
(Accuracy Scores) in Grade 6 
  Response Times   Accuracy Scores 
Predictor B SE B t value 
  
B SE B z value   
(Intercept)  8.10 0.26 30.71 ***   -11.38 13.4 -0.85   
Word frequency  -0.04 0.01 -4.70 ***    2.60 1.31 1.99 * 
Family size  -0.02 0.01 -2.47 *    1.21 1.11 1.08   
Imageability  -0.02 0.01 -2.19 *   -0.59 1.29 -0.46   
Word length  0.01 0.01 0.96     1.24 1.13 1.10   
DMT  -0.01 0.00 -4.25 ***    -0.06 0.06 -1.07   
Peabody  0.00 0.00 -2.00 *   0.09 0.06 1.38   
Home language (Turkish vs. Dutch)  -1.25 0.33 -3.80 ***    -0.39 8.49 -0.05   
SES  0.01 0.02 0.51     0.02 0.42 0.04   
Family size × Home language 0.00 0.01 0.24     1.11 0.51 2.17 * 
Peabody × Home language 0.01 0.00 3.34 ***    -0.03 0.08 -0.37   
SES × Home language  -0.05 0.03 -1.88 ^   0.34 0.69 0.50   
DMT × Home language  0.01 0.00 1.95 ^   -0.01 0.07 -0.13   
Note. Standard deviations of random intercept terms in the response times analysis: 0.128 for 
subjects; 0.051 for items; 0.256 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 1.908 for subjects; 3.768 for items.  
***p < .001. *p < .05. ^p < .10. 
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Combined analysis over all grades  
To investigate potential differences between participants from the 
different grades, we performed an analysis in which the data of all grades was 
combined. The procedure of the analyses was the same as in the analyses for 
each grade, but ‘grade’ was added as an additional predictor. We first 
determined whether the language assessment tasks showed significant 
differences between the L1 and the L2 participants. The difference between 
the scores on the DMT was not significant, but the difference between the 
scores on the Peabody was significant, t(180) = 6.33, p < .001, showing that the 
L2 participants had lower scores on this task than L1 participants.  
Again, a mixed linear regression model for the response times and a mixed 
logistic regression model for the accuracy scores were fitted. A summary of 
both models is presented in Table 2.7.  
In the model for the response times, word frequency (p < .001), family size 
(p = .017), imageability (p = .005), and length (p < .001) all yielded significant 
effects, as did the DMT (p < .001). Home language was also significant (p = .005), 
just as in sixth grade, indicating that the L1 participants responded faster than 
the L2 participants. No main effect of grade was obtained. However, an 
interaction effect of grade and home language was obtained for second grade, 
with fourth grade as the reference category (p = .005), which showed that L2 
participants in fourth grade were relatively faster than L2 participants in 
second grade, compared to their monolingual peers. However, there was no 
significant three-way interaction with family size. Finally, the interaction 
effect of Peabody with home language (p = .026) was significant, indicating, just 
as in sixth grade, that when the L2 learners had a high score on the Peabody, 
this did not have the positive influence that it had for L1 learners who had a 
high score on this measure. In addition, two trends were observed, for SES 
with home language (p = .066) and for the DMT with home language (p = .053), 
both in the same direction as in sixth grade.  
The model for the accuracy scores showed main effects of word frequency 
(p < .001), family size (p = .022), word length (p = .007), and the DMT (p = .001). A 
trend was observed for the Peabody (p = .052), and for the interaction of grade 
(6 vs. 4) with home language (p = .098), which suggested that, compared to 
fourth grade, the L2 learners in sixth grade were performing more similar to 
the L1 learners. 
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Table 2.7 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Logistic Regression Analysis 
(Accuracy Scores) for the Combined Analysis 
  Response Times   Accuracy Scores 
Predictor B SE B t value 
  
B SE B z value 
 (Intercept)  7.99 0.23 35.09 ***    -5.64 2.75 -2.06 * 
Word frequency  -0.04 0.01 -5.76 ***    1.02 0.19 5.48 *** 
Family size  -0.02 0.01 -2.38 *    0.63 0.28 2.29 * 
Imageability  -0.02 0.01 -2.83 ***   -0.06 0.19 -0.31   
Word length  0.03 0.01 4.41 ***    -0.42 0.16 -2.71 ** 
DMT  -0.01 0.00 -6.49 ***    0.04 0.01 3.25 ** 
Peabody  0.00 0.00 -1.15     0.04 0.02 1.94 ^ 
Grade 2 (ref. = 4)  0.03 0.08 0.37     -0.64 0.88 -0.72   
Grade 6 (ref. = 4)  -0.07 0.06 -1.21     1.54 1.60 0.96   
Home language (Turkish vs. Dutch)  -0.84 0.30 -2.83 ***   -0.04 3.02 -0.01   
SES  0.01 0.01 0.92     0.07 0.13 0.52   
Family size × Home language  0.00 0.01 0.05     -0.12 0.29 -0.42   
Family × Grade 2 (ref. = 4)  0.00 0.01 -0.43     0.15 0.24 0.62   
Family × Grade 6 (ref. = 4)  0.01 0.01 1.11     -0.07 0.56 -0.12   
Peabody × Home language  0.00 0.00 2.23 *   0.01 0.03 0.26   
SES × Home language  -0.04 0.02 -1.84 ^   0.03 0.19 0.17   
DMT × Home language  0.00 0.00 1.94 ^   0.00 0.02 0.25   
Home language × Grade 2 (ref. = 4)  0.34 0.12 2.82 **   -0.48 1.24 -0.39   
Home language × Grade 6 (ref. = 4)  0.00 0.09 -0.02     -3.03 1.83 -1.66 ^ 
Family × Home lang. × Grade 2 (ref. 4)  0.00 0.01 -0.23     0.07 0.32 0.23   
Family × Home lang. × Grade 6 (ref. 4)  0.00 0.01 0.13     0.64 0.63 1.02   
Note. Standard deviations of random intercept terms in the response times analysis: 0.184 for 
subjects; 0.054 for items; 0.279 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 1.134 for subjects; 1.145 for items.  
***p < .001. **p < .01. *p < .05. ^p < .10. 
 
Discussion 
In this chapter, we investigated the influence of morphological family size 
on word recognition in L1 and L2 learners across primary grades. We 
examined whether Turkish-Dutch bilingual children would show effects of 
family size in a Dutch lexical decision task. We also examined whether the 
effects, if any, would be present at different grade levels and whether the L2 
learners would show a different pattern of development than the L1 learners.  
With regard to the first question, an effect of morphological family size 
was indeed found for both L1 and L2 learners in all three grades. This effect 
indicates that a large morphological family size had a facilitatory effect, even 
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though the Turkish–Dutch bilingual children had a smaller vocabulary size in 
Dutch and, in sixth grade, had slower response times in general. The overall 
picture, therefore, is that L1 and L2 learners show a similar pattern of results. 
A possible explanation for this finding is that the L2 learners benefit from 
their knowledge of Turkish. As we discussed before, cross-linguistic studies 
have provided evidence that words with a large family size in a given language 
are likely to have a large family in other languages as well (Moscoso del Prado 
Martín et al., 2004). It is therefore likely that, assuming cross-language 
interaction, as was found by Dijkstra et al. (2005), knowledge of more than one 
language may strengthen the family size effect for the L2 learners. Bilinguals’ 
languages are integrated at the lexical and the semantic level of processing 
(for reviews, see Dijkstra, 2005; Francis, 2005; Kroll & Tokowicz, 2005), which 
enables a link between the Dutch word and its Turkish translation equivalent. 
The family size of the Dutch word may thus be enlarged with the family 
members of the Turkish translation equivalent. Consequently, despite the L2 
learners’ smaller vocabulary size in Dutch, they still showed morphological 
family size effects to the same extent as the L1 learners.  
Interestingly, this cross-language activation may especially strengthen the 
recognition of words with a large family in L2 learners. That is, for a Dutch 
word with a small family, the effect of adding the family size of the Turkish 
translation equivalent, which would also be likely to be small given the cross-
linguistic predictivity of morphological family size between different 
languages (Moscoso del Prado Martín et al., 2005), would only have limited 
impact on the total network of family members of that Dutch word. However, 
adding the family members of the Turkish equivalent of a Dutch word with a 
large family to the total network of family members would have a much larger 
impact, because the family size of that Turkish equivalent would probably also 
be large. This was indeed reflected in the accuracy results from sixth grade, in 
which performance differences between words with smaller morphological 
families and words with larger morphological families were larger for the 
Turkish–Dutch participants than for the monolingual participants.  
Our second research question focused on the grade-level effects of the 
morphological family size effect. Looking more closely at the results of the 
different grades, it can be observed that the family size effect is different in 
nature in second grade, compared to fourth and sixth grades. In second grade, 
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an effect for family size was found in the results of the accuracy scores. In 
fourth and sixth grades, an effect for family size was found as well. In these 
grades, however, the family size effect was reflected in the response times, 
which is similar to the pattern that is usually found in studies of 
morphological family size in adults.  
The reason why the family size effect was only obtained for the accuracy 
scores in second grade, and only for the response times in fourth and sixth 
grades, is probably linked to the different stages in the reading development 
of the participating children at the time of testing. In second grade, children 
in the Netherlands have only had one year of formal reading instruction. 
Therefore, their reading skills have not yet automatized, resulting in much 
larger variation in response times within the group of children from second 
grade than within the group of children from fourth and sixth grade. It is 
likely that, because of this variation, a family size effect, usually a small effect, 
was not observed for the response times, but was present in the accuracy 
scores instead. However, although this pattern was found in second grade, the 
combined analysis did not yield a significant interaction effect of family size 
and grade (neither in the response times, nor in the accuracy scores). The 
most important conclusion, therefore, is that the same pattern of results was 
found for both the L1 and the L2 children across all grades.  
To conclude, we found that early L2 learners show effects of morphological 
family size, just like monolingual children. Moreover, both L1 and L2 children 
show effects of morphological family size in all three age groups. Interestingly, 
these effects of morphological family size in the L2 learners were found 
despite the fact that they had lower Dutch vocabulary size than their 
monolingual peers. This implies that the L2 learners activate the semantic 
networks of both their languages during word recognition in Dutch. Thus, 
these findings show how semantic activation spreads from L1 to L2 in L2 
learners, even in a purely monolingual task like the visual processing of Dutch 
words. 
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Appendix 2-A 
All target words with frequency and morphological family size counts 
 
Target word Frequency Morphological Family Size 
appel (apple) 304 48 
baard (beard) 51 14 
beek (brook) 94 3 
blik (can) 107 32 
blok (block) 105 43 
boord (board) 64 12 
bord (plate) 239 44 
bril (glasses) 154 17 
broek (trousers) 267 36 
brug (bridge) 89 36 
cijfer (number) 164 43 
doek (cloth) 83 41 
draad (thread) 101 50 
eend (duck) 278 15 
eind (end) 276 57 
emmer (bucket) 128 9 
fiets (bicycle) 672 37 
golf (wave) 127 42 
graaf (count) 4 51 
graf (grave) 40 30 
gras (grass) 336 45 
haak (hook) 56 23 
haven (harbour) 105 41 
herfst (autumn) 99 28 
heuvel (hill) 137 18 
hoorn (horn) 28 25 
horologe (watch) 66 9 
jacht (yacht) 56 40 
kaars (candle) 114 11 
kanaal (canal) 41 29 
karwei (job) 24 1 
kast (cupboard) 411 54 
kasteel (castle) 167 14 
kelder (cellar) 43 26 
knie (knee) 154 13 
knoop (button) 47 24 
koorts (fever) 35 25 
kraag (collar) 22 10 
kroon (crown) 32 30 
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kruis (cross) 63 59 
laken (sheet) 71 11 
lied (song) 264 37 
liter (litre) 122 5 
mantel (coat) 24 24 
monster (monster) 126 22 
motor (engine) 59 34 
paal (pole) 69 48 
parfum (perfume) 12 4 
piloot (pilot) 26 7 
plafond (ceiling) 53 6 
plein (square) 93 19 
plezier (pleasure) 130 10 
poort (gate) 100 27 
prins (prince) 235 19 
prooi (prey) 36 1 
radio (radio) 125 51 
rand (edge) 258 31 
regen (rain) 204 57 
reus (giant) 179 27 
riet (reed) 57 23 
rivier (river) 287 23 
rood (red) * 977 59 
rook (smoke) 76 43 
roos (rose) 91 38 
rust (rest) 74 53 
ruzie (quarrel) 183 7 
schaap (sheep) 148 28 
sigaar (cigar) 26 17 
sloot (ditch) 149 6 
snor (moustache) 66 8 
soep (soup) 102 40 
spiegel (mirror) 166 47 
sprong (leap) 79 21 
stal (stable) 105 35 
station (station) 66 46 
stok (stick) 283 48 
stoot (punch) 14 51 
storm (storm) 92 44 
straf (punishment) 99 57 
stuur (steering wheel) 105 56 
suiker (sugar) 105 56 
teen (toe) 153 2 
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tent (tent) 220 25 
tocht (journey) 98 46 
tong (tongue) 96 16 
toren (tower) 195 32 
verf (paint) 149 34 
vijver (pond) 145 2 
villa (villa) 23 3 
vogel (bird) 733 58 
vrucht (fruit) 49 53 
wand (wall) 91 44 
wang (cheek) 131 5 
woede (anger) 45 13 
zand (sand) 265 49 
zomer (summer) 173 36 
 
Note. The frequency counts are absolute counts from a child corpus consisting of 15000 
words (Schrooten & Vermeer, 1994). Morphological family size counts are based on the Celex 
lexical database (Baayen, Piepenbrock, & Gulikers, 1995). The item marked with an asterisk 
was excluded from the analyses. 
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Appendix 2-B 
Reaction times and accuracy scores per target item,  
broken down by grade level and language learner group 
 
Grade 2 
  Response Times   Accuracy Scores 
  L1 learners 
 
L2 learners   L1 learners 
 
L2 learners 
Target M SD 
 
M SD   M SD 
 
M SD 
appel 1310 538 
 
1508 676   0.94 0.24 
 
1.00 0.00 
baard 1535 729 
 
1675 976   0.86 0.36 
 
0.92 0.28 
beek 1348 508 
 
1634 765   0.86 0.36 
 
0.48 0.51 
blik 1509 612 
 
1656 653   0.91 0.28 
 
0.92 0.28 
blok 1473 604 
 
1665 953   0.91 0.28 
 
0.96 0.20 
boord 1689 918 
 
1467 661   0.80 0.41 
 
0.79 0.41 
bord 1450 649 
 
1622 1131   0.94 0.24 
 
0.76 0.44 
bril 1305 729 
 
1555 589   0.89 0.32 
 
0.96 0.20 
broek 1551 777 
 
1699 875   0.94 0.24 
 
0.92 0.28 
brug 1510 834 
 
1559 562   0.94 0.24 
 
0.88 0.33 
cijfer 1484 620 
 
1981 1049   0.59 0.50 
 
0.70 0.47 
doek 1378 620 
 
1347 537   0.91 0.28 
 
0.92 0.28 
draad 1878 1021 
 
1950 1000   0.86 0.36 
 
0.92 0.28 
eend 1393 780 
 
1582 510   0.97 0.17 
 
0.96 0.20 
eind 1453 601 
 
1859 936   0.91 0.28 
 
1.00 0.00 
emmer 1659 651 
 
1674 732   0.84 0.37 
 
0.80 0.41 
fiets 1316 559 
 
1445 676   0.91 0.28 
 
0.83 0.38 
golf 1641 823 
 
1535 732   1.00 0.00 
 
0.88 0.34 
graaf 1731 600 
 
1958 831   0.89 0.32 
 
0.64 0.49 
graf 1724 747 
 
2058 1014   0.80 0.41 
 
0.72 0.46 
gras 1403 602 
 
1637 771   0.97 0.17 
 
0.88 0.34 
haak 1390 667 
 
1436 656   0.89 0.32 
 
0.88 0.33 
haven 1609 826 
 
2060 714   0.74 0.45 
 
0.88 0.34 
herfst 1959 991 
 
1864 897   0.85 0.36 
 
0.80 0.41 
heuvel 1657 678 
 
1968 631   0.86 0.36 
 
0.72 0.46 
hoorn 1755 841 
 
1719 641   0.88 0.33 
 
0.92 0.28 
horloge 2379 1425 
 
2696 1396   0.42 0.50 
 
0.48 0.51 
jacht 1344 544 
 
1663 509   0.97 0.17 
 
0.95 0.21 
kaars 1688 976 
 
1932 768   0.85 0.36 
 
1.00 0.00 
kanaal 1941 1034 
 
1889 1008   0.91 0.28 
 
0.83 0.38 
karwei 2166 1015 
 
2373 854   0.55 0.51 
 
0.59 0.50 
kast 1377 612 
 
1503 689   0.97 0.17 
 
0.96 0.20 
kasteel 1444 554 
 
1628 548   0.94 0.24 
 
0.96 0.20 
kelder 1853 668 
 
2065 725   0.83 0.38 
 
0.88 0.33 
knie 1577 670 
 
1637 601   0.83 0.38 
 
0.91 0.29 
knoop 1318 767 
 
1825 956   0.97 0.17 
 
0.92 0.28 
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koorts 2229 1132 
 
2241 1110   0.76 0.43 
 
0.80 0.41 
kraag 1524 579 
 
2226 1096   0.94 0.24 
 
0.65 0.49 
kroon 1551 965 
 
1722 721   0.91 0.28 
 
0.75 0.44 
kruis 1533 609 
 
1739 905   0.89 0.32 
 
0.96 0.20 
laken 1964 905 
 
1867 843   0.71 0.46 
 
0.60 0.50 
lied 1204 444 
 
1379 487   0.91 0.29 
 
0.96 0.20 
liter 1917 791 
 
1822 820   0.63 0.49 
 
0.52 0.51 
mantel 1850 851 
 
2111 1094   0.77 0.43 
 
0.72 0.46 
monster 1715 823 
 
1905 857   0.89 0.32 
 
0.88 0.34 
motor 1639 784 
 
1616 765   0.85 0.36 
 
0.96 0.20 
paal 1621 748 
 
1491 847   0.91 0.29 
 
0.84 0.37 
parfum 2073 808 
 
2361 728   0.74 0.44 
 
0.80 0.41 
piloot 1793 834 
 
1835 635   0.74 0.45 
 
0.88 0.34 
plafond 2010 879 
 
2044 1018   0.70 0.47 
 
0.86 0.36 
plein 1487 472 
 
1461 598   0.89 0.32 
 
0.83 0.38 
plezier 1768 885 
 
1961 840   0.89 0.32 
 
0.88 0.33 
poort 1568 757 
 
1777 889   0.91 0.29 
 
0.88 0.34 
prins 1527 670 
 
1676 850   1.00 0.00 
 
0.84 0.37 
prooi 1647 671 
 
1632 865   0.71 0.46 
 
0.67 0.48 
radio 1463 646 
 
1709 975   0.76 0.43 
 
0.88 0.33 
rand 1565 765 
 
1596 607   0.91 0.29 
 
0.92 0.28 
regen 1504 810 
 
1643 887   0.97 0.17 
 
1.00 0.00 
reus 1164 473 
 
1403 759   0.94 0.24 
 
0.92 0.28 
riet 1409 659 
 
1574 811   0.86 0.36 
 
0.80 0.41 
rivier 1745 648 
 
1785 855   0.89 0.32 
 
0.88 0.33 
rook 1313 445 
 
1604 679   1.00 0.00 
 
1.00 0.00 
roos 1203 532 
 
1323 450   0.94 0.24 
 
0.92 0.28 
rust 1528 828 
 
1506 512   1.00 0.00 
 
0.80 0.41 
ruzie 1501 861 
 
1562 632   0.89 0.32 
 
0.80 0.41 
schaap 1324 534 
 
1368 359   0.91 0.28 
 
0.96 0.20 
sigaar 1577 716 
 
2645 1288   0.61 0.50 
 
0.60 0.50 
sloot 1665 753 
 
1917 899   0.83 0.38 
 
0.76 0.44 
snor 1646 670 
 
1671 672   0.86 0.36 
 
0.96 0.20 
soep 1310 538 
 
1461 522   1.00 0.00 
 
0.96 0.20 
spiegel 1675 761 
 
1735 763   0.91 0.28 
 
0.92 0.28 
sprong 1694 1045 
 
1870 872   0.88 0.33 
 
0.96 0.21 
stal 1648 960 
 
1712 747   0.86 0.36 
 
0.96 0.20 
station 2283 1130 
 
1873 969   0.68 0.47 
 
0.68 0.48 
stok 1518 853 
 
1525 605   0.94 0.24 
 
1.00 0.00 
stoot 2002 1027 
 
2115 862   0.89 0.32 
 
0.84 0.37 
storm 1868 1044 
 
1834 1003   0.91 0.28 
 
0.96 0.20 
straf 1997 1058 
 
1934 674   0.82 0.39 
 
1.00 0.00 
stuur 1468 652 
 
1445 870   0.94 0.24 
 
0.88 0.33 
suiker 1407 608 
 
1684 1019   0.97 0.17 
 
0.83 0.38 
teen 1344 570 
 
1392 586   0.94 0.24 
 
0.96 0.20 
tent 1270 513 
 
1481 776   0.91 0.28 
 
0.92 0.28 
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tocht 1791 772 
 
1762 946   0.91 0.28 
 
0.96 0.21 
tong 1300 479 
 
1652 670   0.94 0.24 
 
1.00 0.00 
toren 1828 998 
 
1938 935   0.97 0.17 
 
0.96 0.20 
verf 1503 707 
 
1790 731   1.00 0.00 
 
0.92 0.28 
vijver 1703 824 
 
1786 645   1.00 0.00 
 
0.92 0.28 
villa 1781 756 
 
1833 693   0.74 0.44 
 
0.65 0.49 
vogel 1370 803 
 
1553 776   0.89 0.32 
 
0.88 0.33 
vrucht 1780 739 
 
1860 1041   0.71 0.46 
 
0.79 0.41 
wand 1509 572 
 
1848 825   0.83 0.38 
 
0.79 0.41 
wang 1560 768 
 
1615 865   0.83 0.38 
 
0.88 0.33 
woede 1304 588 
 
2056 755   0.56 0.50 
 
0.64 0.49 
zand 1427 676 
 
1579 686   1.00 0.00 
 
0.88 0.34 
zomer 1399 496 
 
1477 471   0.91 0.28 
 
0.92 0.28 
 
 
Grade 4 
  Response Times   Accuracy Scores 
  L1 learners   L2 learners   L1 learners   L2 learners 
Target M SD   M SD   M SD   M SD 
appel 921 326   833 198   1.00 0.00   1.00 0.00 
baard 1088 296   889 212   0.92 0.28   0.84 0.37 
beek 1119 366   1210 389   0.92 0.28   0.75 0.44 
blik 960 315   1066 440   0.96 0.20   1.00 0.00 
blok 914 224   1042 565   0.92 0.28   0.84 0.37 
boord 1338 747   1148 618   0.88 0.34   0.64 0.49 
bord 1007 487   937 294   0.88 0.34   0.88 0.33 
bril 785 137   926 409   0.96 0.20   0.96 0.20 
broek 978 443   848 279   0.96 0.20   0.96 0.20 
brug 807 151   1139 520   0.92 0.28   0.92 0.28 
cijfer 1007 366   1149 554   0.96 0.20   1.00 0.00 
doek 1041 408   872 277   1.00 0.00   1.00 0.00 
draad 1102 363   1041 409   0.96 0.20   0.88 0.33 
eend 890 280   854 231   0.96 0.20   0.96 0.20 
eind 1133 506   951 396   1.00 0.00   1.00 0.00 
emmer 1144 602   1001 341   0.92 0.28   1.00 0.00 
fiets 923 236   851 313   0.96 0.20   1.00 0.00 
golf 891 360   863 289   1.00 0.00   0.92 0.28 
graaf 1258 675   1127 222   0.83 0.38   0.88 0.34 
graf 1165 546   1090 468   0.75 0.44   0.88 0.33 
gras 957 331   1015 430   0.96 0.20   0.96 0.20 
haak 970 346   1036 475   0.92 0.28   0.92 0.28 
haven 982 276   1004 226   0.96 0.20   0.80 0.41 
herfst 1254 629   1201 694   0.92 0.28   0.96 0.20 
heuvel 1018 388   871 194   0.92 0.28   0.96 0.20 
hoorn 1115 506   1011 297   1.00 0.00   1.00 0.00 
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horloge 1210 504   1089 383   0.96 0.20   0.84 0.37 
jacht 882 239   928 245   1.00 0.00   0.92 0.28 
kaars 920 354   935 389   0.96 0.20   1.00 0.00 
kanaal 1072 486   1051 643   0.96 0.20   0.84 0.37 
karwei 1088 249   1296 510   0.92 0.28   0.92 0.28 
kast 877 230   1077 382   1.00 0.00   0.96 0.20 
kasteel 956 312   886 239   1.00 0.00   0.96 0.20 
kelder 960 309   1012 246   0.92 0.28   0.96 0.20 
knie 1057 450   1130 336   0.92 0.28   0.92 0.28 
knoop 1050 385   948 452   1.00 0.00   1.00 0.00 
koorts 1163 548   1235 589   0.88 0.34   0.84 0.37 
kraag 1200 459   1289 642   0.83 0.38   0.88 0.33 
kroon 978 340   912 306   0.92 0.28   1.00 0.00 
kruis 1041 381   979 332   1.00 0.00   1.00 0.00 
laken 1030 289   1131 491   0.96 0.20   0.80 0.41 
lied 973 268   958 349   0.92 0.28   0.80 0.41 
liter 1138 425   1056 426   0.96 0.20   0.96 0.20 
mantel 1085 360   1314 569   0.88 0.34   0.92 0.28 
monster 1072 521   1144 382   0.96 0.20   1.00 0.00 
motor 1173 613   1182 641   0.92 0.28   1.00 0.00 
paal 894 208   982 379   0.88 0.34   0.92 0.28 
parfum 1239 395   1104 346   0.88 0.34   0.96 0.20 
piloot 878 231   1116 576   1.00 0.00   0.96 0.20 
plafond 1363 862   1355 502   0.54 0.51   0.79 0.41 
plein 1021 376   1025 653   0.92 0.28   1.00 0.00 
plezier 987 480   1062 687   0.88 0.34   1.00 0.00 
poort 998 364   1037 360   0.88 0.34   0.88 0.33 
prins 923 255   1023 409   1.00 0.00   0.96 0.20 
prooi 1080 378   1028 328   1.00 0.00   0.96 0.20 
radio 1023 514   911 336   0.96 0.20   1.00 0.00 
rand 1167 456   1189 689   0.96 0.20   0.92 0.28 
regen 1001 640   1090 719   1.00 0.00   0.96 0.20 
reus 944 419   992 293   0.96 0.20   0.96 0.20 
riet 978 253   1086 349   1.00 0.00   0.80 0.41 
rivier 1132 415   987 350   0.96 0.20   0.92 0.28 
rook 912 195   1029 457   0.92 0.28   1.00 0.00 
roos 811 184   844 231   0.96 0.20   1.00 0.00 
rust 971 465   919 233   0.96 0.20   0.92 0.28 
ruzie 927 395   842 262   1.00 0.00   1.00 0.00 
schaap 982 453   985 240   1.00 0.00   1.00 0.00 
sigaar 1080 440   1186 637   1.00 0.00   0.96 0.20 
sloot 1052 388   1056 513   1.00 0.00   0.92 0.28 
snor 1042 313   1133 393   0.92 0.28   0.88 0.33 
soep 988 491   1048 368   1.00 0.00   0.84 0.37 
spiegel 898 248   1094 480   0.96 0.20   1.00 0.00 
sprong 936 204   970 579   0.96 0.20   0.88 0.33 
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stal 1138 903   1098 395   0.96 0.20   0.96 0.20 
station 1143 484   1181 642   1.00 0.00   1.00 0.00 
stok 914 241   888 210   1.00 0.00   1.00 0.00 
stoot 1193 487   1109 508   0.83 0.38   0.79 0.41 
storm 1020 437   970 515   0.92 0.28   0.96 0.20 
straf 1183 450   1125 561   0.96 0.20   1.00 0.00 
stuur 978 372   1005 433   1.00 0.00   0.96 0.20 
suiker 900 247   877 232   0.96 0.20   0.92 0.28 
teen 979 260   1000 353   1.00 0.00   0.96 0.20 
tent 895 251   910 356   1.00 0.00   1.00 0.00 
tocht 921 263   1046 329   1.00 0.00   0.96 0.20 
tong 917 252   1001 445   1.00 0.00   0.96 0.20 
toren 1061 416   1148 641   0.92 0.28   1.00 0.00 
verf 900 292   948 376   0.96 0.20   1.00 0.00 
vijver 1179 474   1253 544   0.92 0.28   0.96 0.20 
villa 1009 341   946 275   0.96 0.20   0.96 0.20 
vogel 793 169   778 243   1.00 0.00   0.96 0.20 
vrucht 1148 691   1095 283   1.00 0.00   0.84 0.37 
wand 1007 558   1326 719   0.92 0.28   1.00 0.00 
wang 896 218   1005 369   0.83 0.38   0.88 0.33 
woede 1283 517   928 212   0.79 0.41   0.76 0.44 
zand 894 286   799 211   0.96 0.20   0.96 0.20 
zomer 905 346   907 378   1.00 0.00   1.00 0.00 
 
 
Grade 6 
  Response Times   Accuracy Scores 
  L1 learners   L2 learners   L1 learners   L2 learners 
Target M SD   M SD   M SD   M SD 
appel 845 422   856 232   0.95 0.22   1.00 0.00 
baard 919 395   1038 406   0.98 0.15   0.97 0.17 
beek 1083 643   1262 310   0.93 0.26   0.67 0.48 
blik 878 339   879 240   0.98 0.15   0.94 0.24 
blok 878 351   1034 366   1.00 0.00   0.94 0.24 
boord 956 405   1065 379   0.90 0.30   0.70 0.47 
bord 867 325   966 388   1.00 0.00   0.91 0.29 
bril 856 351   925 354   1.00 0.00   0.94 0.24 
broek 907 449   981 643   0.98 0.15   1.00 0.00 
brug 874 302   824 230   0.95 0.22   1.00 0.00 
cijfer 961 539   907 234   0.98 0.15   1.00 0.00 
doek 849 286   924 521   0.95 0.22   0.97 0.17 
draad 1008 538   1140 662   0.93 0.26   0.91 0.29 
eend 878 687   874 266   0.98 0.15   1.00 0.00 
eind 986 665   1058 540   0.93 0.26   1.00 0.00 
emmer 1006 410   992 288   0.95 0.22   0.94 0.24 
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fiets 839 298   785 229   1.00 0.00   0.94 0.24 
golf 888 415   1060 570   0.98 0.15   0.91 0.29 
graaf 1102 522   1095 534   0.88 0.33   0.85 0.36 
graf 959 364   1199 500   0.76 0.43   0.82 0.39 
gras 794 228   890 341   1.00 0.00   0.97 0.17 
haak 905 435   999 439   0.98 0.15   1.00 0.00 
haven 897 356   911 266   0.98 0.15   0.97 0.17 
herfst 997 446   932 286   0.95 0.22   0.97 0.17 
heuvel 848 211   942 302   1.00 0.00   1.00 0.00 
hoorn 966 440   1030 531   0.95 0.22   0.94 0.24 
horloge 962 402   1027 396   0.98 0.15   1.00 0.00 
jacht 858 329   874 248   0.98 0.15   0.97 0.17 
kaars 814 521   994 559   0.98 0.15   0.97 0.17 
kanaal 966 436   905 271   0.95 0.22   1.00 0.00 
karwei 1036 420   1090 527   0.98 0.15   0.82 0.39 
kast 770 292   880 353   0.98 0.15   0.94 0.24 
kasteel 858 326   1057 639   1.00 0.00   1.00 0.00 
kelder 873 359   853 274   0.93 0.26   1.00 0.00 
knie 773 198   925 427   1.00 0.00   0.97 0.17 
knoop 994 541   1029 547   1.00 0.00   0.97 0.17 
koorts 977 492   1114 416   1.00 0.00   1.00 0.00 
kraag 1011 532   1162 392   0.95 0.22   0.85 0.36 
kroon 830 301   1009 450   0.95 0.22   0.91 0.29 
kruis 834 299   915 293   1.00 0.00   0.94 0.24 
laken 917 343   1061 496   0.93 0.26   0.91 0.29 
lied 874 547   963 488   0.98 0.15   0.94 0.24 
liter 948 575   1023 547   0.95 0.22   0.94 0.24 
mantel 985 509   1062 289   1.00 0.00   0.82 0.39 
monster 1076 611   945 279   0.98 0.15   1.00 0.00 
motor 955 529   1061 521   0.93 0.26   0.97 0.17 
paal 958 575   1026 276   0.98 0.15   0.91 0.29 
parfum 1072 519   931 306   0.90 0.30   1.00 0.00 
piloot 796 202   814 186   0.98 0.15   0.97 0.17 
plafond 1079 421   1270 613   0.81 0.40   0.82 0.39 
plein 865 354   900 241   0.98 0.15   0.91 0.29 
plezier 969 549   1012 603   1.00 0.00   0.97 0.17 
poort 939 385   1034 400   0.98 0.16   0.94 0.24 
prins 950 623   861 224   0.98 0.16   1.00 0.00 
prooi 869 205   1027 410   0.98 0.15   0.97 0.17 
radio 919 421   923 289   1.00 0.00   1.00 0.00 
rand 1018 406   1103 507   1.00 0.00   0.97 0.17 
regen 861 498   930 386   0.98 0.15   0.97 0.17 
reus 950 662   1086 763   0.98 0.15   0.97 0.17 
riet 989 591   1008 419   0.95 0.22   0.85 0.36 
rivier 1077 559   858 176   0.98 0.15   0.97 0.17 
rook 824 211   856 235   0.98 0.15   0.97 0.17 
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roos 823 336   787 255   1.00 0.00   1.00 0.00 
rust 836 332   939 466   1.00 0.00   1.00 0.00 
ruzie 848 320   821 227   1.00 0.00   1.00 0.00 
schaap 831 344   910 288   1.00 0.00   1.00 0.00 
sigaar 988 590   942 324   0.95 0.22   0.97 0.17 
sloot 934 429   1018 379   0.93 0.26   0.97 0.17 
snor 927 276   969 333   0.90 0.30   0.94 0.24 
soep 885 455   901 301   0.95 0.22   1.00 0.00 
spiegel 865 414   889 423   1.00 0.00   1.00 0.00 
sprong 931 400   950 358   0.98 0.15   0.97 0.17 
stal 968 504   1012 402   0.90 0.30   0.88 0.33 
station 935 430   961 523   0.95 0.22   0.97 0.17 
stok 849 222   1021 428   1.00 0.00   0.85 0.36 
stoot 1023 411   1077 419   0.90 0.30   0.91 0.29 
storm 832 269   1048 596   1.00 0.00   0.97 0.17 
straf 938 329   1014 369   0.98 0.15   0.97 0.17 
stuur 861 580   880 425   0.93 0.26   0.97 0.17 
suiker 767 240   910 364   1.00 0.00   0.97 0.17 
teen 846 258   828 274   0.95 0.22   0.97 0.17 
tent 733 240   861 216   1.00 0.00   0.97 0.17 
tocht 948 467   1096 788   0.95 0.22   0.94 0.24 
tong 755 193   831 228   0.98 0.15   0.97 0.17 
toren 858 247   926 279   0.98 0.15   1.00 0.00 
verf 897 374   984 515   1.00 0.00   1.00 0.00 
vijver 1053 586   1116 504   0.90 0.30   0.97 0.17 
villa 996 363   955 330   0.90 0.30   0.97 0.17 
vogel 843 534   944 633   0.98 0.15   1.00 0.00 
vrucht 1034 483   1048 424   0.95 0.22   0.97 0.17 
wand 850 264   1066 698   0.95 0.22   0.97 0.17 
wang 882 281   937 318   0.93 0.26   0.97 0.17 
woede 913 281   1044 426   1.00 0.00   0.85 0.36 
zand 846 375   843 286   0.95 0.22   1.00 0.00 
zomer 872 284   864 356   0.98 0.15   0.97 0.17 
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Lexical processing of nominal compounds  
In first and second language learners  
across primary grades* 
 
 
ABSTRACT 
The goal of this study was to investigate processing strategies in the reading of 
Dutch compound words (e.g., bezemsteel [broomstick]) by young first (L1) and 
second language (L2) learners in three grades of primary school. We used a 
lexical decision task, performed by Turkish-Dutch bilingual children (L2) and 
Dutch monolingual children (L1) from second, fourth, and sixth grade, in 
which the frequency of the whole compound, the frequency of the first 
constituent, and the frequency of the second constituent was manipulated. We 
found that reaction times and accuracy scores were influenced by both whole-
word and constituent information in both the L1 and L2 learners at already an 
early stage of reading acquisition. However, the L2 learners were typically less 
efficient in processing this information. In addition, the way in which whole-
word and constituent frequency was processed by the L1 and L2 learners was 
not stable across grades. The results are discussed in terms of theories on 
morphological processing and theories on reading acquisition. 
 
 
  
                                                 
* This chapter has been submitted for publication. 
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Background to the study 
One of the most important skills that children learn in primary school is 
reading. A central process of reading is word identification, the retrieval of a 
word’s phonological and semantic information on the basis of its orthographic 
representation (Verhoeven & Perfetti, 2011). Whereas acquiring fluency in 
word identification may already be challenging for children who learn to read 
in their native language, it is even more challenging for children who learn to 
read in a language they do not (or only to a limited extent) speak at home. 
These children who learn to read in their second language (henceforth: L2 
learners) often lag behind in important skills underlying reading, such as 
vocabulary knowledge (e.g., Cremer & Schoonen, in press; Durgunoglu & 
Verhoeven, 1998; Verhallen & Schoonen, 1998; Verhoeven, 2000; Vermeer, 
2001). Skillful word reading may therefore prove to be particularly difficult for 
these L2 learners. 
In the present study, we investigated the identification of Dutch nominal 
compound words by both L1 and L2 learners in primary grades. Compounds 
are morphologically complex words that consist of at least two free 
morphemes (a head, which is the superordinate category, and a modifier) that 
are combined to form a new word, such as blueberry. Compounds form a 
productive category of words across many languages (Dressler, 2006), and they 
are frequently used to form new words. They thus constitute a growing 
proportion of vocabulary in the course of language development and, hence, 
reading acquisition (e.g., Verhoeven & Carlisle, 2006; Verhoeven & Perfetti, 
2011). In this study, we investigated which processing strategies young readers 
use to read compounds, to what extent the processing of compounds differs 
between L1 and L2 readers, and to what extent the processing of compounds in 
L1 and L2 readers differs across primary grades.  
A central issue in research on compound reading is the extent to which the 
whole word and the separate constituents of the compound are processed 
during the recognition of these compounds (see Libben & Jarema, 2006, for an 
overview). According to some perspectives, compounds are accessed through 
their full form and are thus stored as separate lexical entries in the mental 
lexicon (e.g., Butterworth, 1983), whereas in other perspectives recognition 
takes place via the constituents, which means that the compound is 
decomposed (e.g., Taft, 1994; Taft & Forster, 1975). In addition, there are 
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several types of hybrid perspectives, in which both whole-word and 
decomposition routes can be used to maximize processing efficiency (e.g., 
Frauenfelder & Schreuder, 1992; Libben, 2006).  
An early study in which this processing of whole-word and constituent 
information is investigated with respect to Dutch is van Jaarsveld and Rattink 
(1988). In a series of experiments with lexicalized and novel compounds in 
which the familiarity of the compounds and the frequencies of the 
constituents were manipulated, van Jaarsveld and Rattink found that, in 
lexicalized compounds, there was only an effect of the familiarity of the 
compounds, but no effect of the frequency of the constituents. However, in 
novel compounds (i.e., newly invented compounds that do not have a lemma 
entry in a dictionary) a frequency effect was found for the first constituent. 
When the frequency of the first constituent was higher in these words, the 
response latencies were shorter. They concluded from this that lexical access 
is initially based on the whole compound, but that, if that processing strategy 
fails, the constituents are processed sequentially.  
Later studies in different languages yielded mixed results with regard to 
the role of the constituents (e.g., Duñabeitia, Perea, & Carreiras, 2007; Hyönä & 
Pollatsek, 1998; Juhasz, Starr, Inhoff, & Placke, 2003; Pollatsek, Hyönä, & 
Bertram, 2000; see Amenta & Crepaldi, 2012, for a review). As methods used in 
these studies varied, Kuperman, Schreuder, Bertram, and Baayen (2009) used 
both lexical decision and eye-tracking measurements on the same stimuli 
(Dutch compounds) and the same participants (monolingual Dutch adults), in 
order to examine whether these different results were caused by different task 
demands. They found that both the whole compound and the two constituents 
influenced lexical processing in both types of measurements, both in main 
effects an in interaction with each other. This led them to conclude that the 
reading of (Dutch) compound words is based on a co-activation of whole-word 
and decomposition processes, in which different cues for compound 
processing modulate each other. This use of both whole-word and 
decomposition processes is consistent with hybrid perspectives on 
morphological processing (e.g., Frauenfelder & Schreuder, 1992), and is, as 
Kuperman et al. (2009) noted, especially in line with Libben’s hypothesis (2006) 
that all possible strategies available to the reader can and will be used to 
facilitate compound processing. 
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To what extent do these mechanisms of compound processing in the L1 
also apply to compound processing in an L2? Studies on L2 morphological 
processing have yielded mixed results (see Clahsen, Felser, Neubauer, Sato, & 
Silva, 2010; Gor, 2010, for reviews). On the one hand, Clahsen et al. (2010) 
conclude on the basis of a review that L2 learners are typically less sensitive to 
target language morphological information and thus resort to whole-word 
reading strategies, whereas on the other hand, Diependaele, Duñabeitia, 
Morris, and Keuleers (2011) found that both L1 and L2 learners are equally 
influenced by morphological information (it has to be noted, however, that 
Clahsen et al.’s and Diependaele et al.’s research was based on derivational and 
inflectional morphology, and not on compounding). In addition, Lemhöfer, 
Koester, and Schreuder (2011) have demonstrated that L2 learners do use 
morphological information in compound processing, but not as efficiently as 
L1 learners. They tested the processing of a morphological decomposition cue 
in compounds (i.e., orthotactics of the letter bigram that formed the 
morpheme boundary) by adult L1 and L2 learners of Dutch, and found that the 
L1 learners used this cue only in compounds that were relatively difficult to 
process (i.e., longer compounds), whereas L2 learners always used this cue. 
Lemhöfer et al. explained this reduced processing flexibility in the L2 learners 
by the fact that the subjective frequency of target language words is typically 
lower in L2 learners than in L1 learners (cf., Dijkstra & van Heuven, 2002), 
leading to weaker lexical representations in the mental lexicon. This makes it 
more difficult for L2 learners to use target-language morphological processing 
strategies to the same level of efficiency and flexibility as L1 learners (see also 
Gor, 2010, for more information on the importance of input and experience in 
L2 morphological processing). 
The research discussed above is all based on word processing by adults. 
However, an important question is how L1 and L2 learners in primary school 
process compounds. As they are still in the process of learning to read, it is not 
self-evident that their morphological processing strategies are the same as in 
adults. A number of studies have focused on compound processing by young 
L1 learners. For instance, Krott and Nicoladis have investigated the ability to 
decompose compound words in an oral compound explanation task by 
children between 3 and 5 years of age (Krott & Nicoladis, 2005; Nicoladis & 
Krott, 2007). They found that children are aware of the constituents of a 
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compound at already an early age (see also Clark, 1993; 2003), and that 
children use morpheme frequency information (i.e., morphological family 
size) in the analysis and explanation of compounds. Additionally, Häikiö, 
Bertram, and Hyönä (2011) measured eye-movements in the processing of 
hyphenated and concatenated written compounds in Finnish children from 
second, fourth, and sixth grade. Their findings showed that skilled readers 
used both decomposition and whole-word strategies, whereas less skilled 
readers only used decomposition. This suggests that young readers are 
sensitive to morphological information as a cue for word identification from 
an early stage of reading acquisition, and that, with growing reading 
proficiency, readers also develop whole-word reading ability and are thus able 
to adjust their morphological processing strategies to the presented stimulus. 
Despite these findings on the processing of compounds in children, it is 
still unclear whether young L2 learners process compounds to the same extent 
as their L1 peers, and whether differences between L1 and L2 readers differ in 
the course of reading acquisition across primary grades1. These questions are 
addressed in the present study. We investigated the processing of Dutch 
compound words by first and second language learners of Dutch across 
different grades in primary school. We used a lexical decision task with Dutch 
nominal compounds, of which the frequency of the whole compound, the 
frequency of the first constituent and the frequency of the second constituent 
were manipulated. If reaction times and/or accuracy scores are influenced by 
the frequency of the whole compound, this would be evidence of whole-word 
processing. In addition, if performance is influenced by the frequency of the 
constituents, this would be evidence of decomposition. Finally, if performance 
would be influenced by both whole-word and constituent frequency, this 
would be evidence of the combined use of multiple cues for compound 
processing. 
The task was performed by monolingual Dutch children and Turkish-
Dutch bilingual children in second, fourth, and sixth grade. The bilingual 
children are part of a large minority population of Turkish people in the 
Netherlands. Although most of these children were born in the Netherlands 
                                                 
1 Nicoladis (2002a, 2002b, 2003) investigated the acquisition of compound words in bilingual 
children, but she focused on transfer effects with respect to the modifier-head structure of words 
in different languages, and did not focus on the processing of frequency information in second 
language compound reading. 
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nowadays, they often grow up in mainly Turkish-speaking homes (cf., e.g., 
Backus, 2004, 2013; Scheele, Leseman, & Mayo, 2010). Therefore, their level of 
experience with Dutch is generally less high than in their monolingual peers. 
Because our focus is on their performance in Dutch compared to monolingual 
Dutch children, we will refer to these Turkish-Dutch children as L2 learners, in 
contrast to L1 learners.  
We expected the L1 learners to show a similar pattern of results as Dutch 
adults, especially in the higher grades. That is, we expected that high-
frequency compounds would be recognized faster and more accurately than 
low-frequency compounds, and that the frequencies of the first and the second 
constituent would also influence word identification (cf., Kuperman et al., 
2009; van Jaarsveld & Rattink, 1988). For the L2 learners, however, the picture 
is less clear. That is, Lemhöfer et al. (2011) found that L2 learners were less 
flexible in their morphological processing and mainly used decomposition 
strategies, Clahsen et al. (2010) indicated that L2 learners are generally less 
sensitive to target language morphological information and thus resort to 
whole-word reading strategies, while Diependaele et al. (2011) found that 
sensitivity to morphological information was not different between L1 and L2 
learners. This makes it difficult to give exact predictions on the L2 learners. 
However, if differences between the L1 and L2 learners would be observed, we 
expected that the L2 learners’ processing strategies would be less efficient 
than those of their L1 peers, because of the L2 learners’ lower level of target-
language experience2.  
 
Method 
Participants 
A total of 181 children from second, fourth, and sixth grade participated in 
this study. The children came from ten mainstream primary schools in 
different parts of the Netherlands. Fifty-nine children from second grade 
participated, of which 24 were Turkish-Dutch bilingual children (15 boys and 9 
girls; Age: M = 7;8, SD = 0;6) and 35 were Dutch monolingual children (17 boys 
                                                 
2 Because compounds in Turkish and Dutch both have a modifier-head structure (Booij, 2002; 
Göksel & Kerslake, 2005; Haeseryn, Romijn, Geerts, de Rooij, & van den Toorn, 1997), we did not 
expect differences between L1 and L2 learners to be caused by transfer of compound structure 
(see e.g., Nicoladis, 2002a, 2002b, 2003, for cross-language transfer effects in bilingual children 
with respect to modifier-head structure). 
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and 18 girls; Age: M = 7;5, SD = 0;5). In addition, 49 children from fourth grade 
participated, of which 25 were Turkish-Dutch bilingual children (11 boys and 
14 girls; Age: M = 9;8, SD = 0;6) and 24 were Dutch monolingual children (12 
boys and 12 girls; Age: M = 9;5, SD = 0;6). Finally, 73 children from sixth grade 
participated, of which 33 were Turkish-Dutch bilingual children (20 boys and 
13 girls; Age: M = 11;8, SD = 0;6) and 40 were Dutch monolingual children (21 
boys and 19 girls; Age: M = 11;7, SD = 0;5). 
The Turkish-Dutch bilingual children spoke primarily Turkish at home 
with at least one of their parents. In general, these L2 learners had a lower 
socio-economic status (SES) than the L1 learners (Grade 2: t(57) = 3.220, p = 
.002; Grade 4: t(47) = 5.496, p < .001; Grade 6: t(71) = 5.410, p < .001). The SES was 
the average of the highest level of education that the mother and the father of 
the child had received, measured on a 7-point scale. In addition, all children 
performed two tasks to assess their language skills in Dutch: a word decoding 
task called Drie-Minuten-Toets (‘Three Minutes Test’; Verhoeven, 1995) and a 
vocabulary size task. The vocabulary task was the Dutch version of the Peabody 
Picture Vocabulary Test (PPVT-III-NL; Schlichting, 2005), in which the 
participant had to match words to pictures. In all three grades, the L1 learners 
outperformed the L2 learners on this test (Grade 2: t(57) = 5.225, p < .001; Grade 
4: t(47) = 5.139, p < .001; Grade 6: t(71) = 6.051, p < .001). The Drie-Minuten-Toets 
(or DMT) consists of three cards with words. In this task, the children are 
instructed to read as many words as they can from one card within one 
minute, as accurately as possible. The number of words that is read incorrectly 
is then subtracted from the total count of words that the child read, thus 
providing a score per card. For the present study, the participants were asked 
to read only card three, which contains 120 words that consist of more than 
one syllable and can be either monomorphemic or polymorphemic. In all three 
grades, there were no significant differences between the scores of the L1 
learners and the L2 learners on this test. See Table 3.1 for the means and 
standard deviations of SES, the DMT, and the Peabody.  
 
 
 
 
 
56 CHAPTER 3  
Table 3.1 
Means (Standard Deviations) of the Participants’ Scores on Socio-Economic Status (SES), Word Decoding 
(DMT), and Vocabulary Size (Peabody) 
  
SES  DMT  Peabody 
Grade 2 
L1 3.79 (1.48)  37.29 (14.51)  100.94 (9.50) 
L2 2.54 (1.43)  34.08 (15.50)  87.29 (10.36) 
          
Grade 4 
L1 4.77 (1.34)  79.25 (17.01)  118.29 (12.09) 
L2 2.36 (1.70)  73.52 (16.06)  102.72 (8.95) 
          
Grade 6 
L1 3.59 (1.54)  85.75 (12.89)  130.50 (11.80) 
L2 1.89 (1.02)  86.73 (12.14)  112.64 (13.41) 
 
Materials 
For the lexical decision task, 80 Dutch compound nouns were selected. The 
words were selected on the basis of the frequency of the compound and the 
frequency of the two constituents. We selected the words in such a way that 
the frequency of the compound and the frequency of the two constituents had 
a wide range, thus making it possible to treat the frequency variables as 
continuous predictors in regression analyses (see the section ‘Data analysis’). 
The Celex lexical database (Baayen, Piepenbrock, & Gulikers, 1995) was used to 
determine the frequencies. The compounds had a mean lemma frequency per 
million of 6 (SD = 8), with a range between 0 and 35. The first constituents had 
a mean lemma frequency per million of 168 (SD = 248), with a range between 1 
and 1217, and finally, the second constituents had a mean lemma frequency 
per million of 212 (SD = 283), with a range between 0 and 1190. The words had a 
length between 5 and 13 letters (M = 9.03; SD = 1.72). A list of the target words 
can be found in Appendix 3-A at the end of this chapter.  
In addition, 80 pseudocompounds were constructed. This was done by 
changing one or two letters within the first or the second constituent of an 
existing compound. All pseudocompounds met the orthographic and 
phonotactic requirements for Dutch. 
 
Procedure 
The participants were tested in a quiet room in their schools, with two 
children being tested at the same time, each performing the lexical decision 
task individually on a laptop. The participants were instructed to determine as 
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quickly and correctly as possible whether a string of letters presented on the 
screen was an existing Dutch word or not by pressing a key on an E-prime 
button box. Participants used their preferred hand to press the ‘yes’-button, 
i.e., right-handed participants used the extreme right key to indicate that a 
letter string was an existing word and the extreme left key to indicate that a 
letter string was a pseudoword and left-handed participants used the extreme 
left key to indicate that a letter string was an existing word and the extreme 
right key to indicate that a letter string was a pseudoword. They were told to 
use the index fingers of both hands to press the buttons. Each letter string that 
was presented was preceded by a fixation mark in the center of the screen for 
1000 milliseconds, after which the letter string was presented in the same 
position. The target remained visible for a maximum of 5000 milliseconds. The 
trial was terminated either by a response of the participant or when the 
maximum of 5000 milliseconds was reached (instances where no response was 
given after 5000 milliseconds were treated as missing and not included in the 
analysis). Response latencies and accuracy scores were collected with E-prime 
(Schneider, Eschman, & Zuccolotto, 2002). 
The task started with ten practice trials, followed by a short break. This 
break provided an opportunity to give additional instructions if the children 
had not understood the task procedure. During the task, the participants had 
three more opportunities to take a break, which they could terminate by 
pressing a button on the button box. Because the task was more demanding 
for the children in the youngest age group, they tended to take slightly longer 
breaks. The complete task took 10 to 15 minutes to complete.  
 
Results 
Data analysis 
The data were analyzed using mixed models of covariance (e.g., Baayen, 
Davidson, & Bates, 2008), that is, a regression model with words and 
participants as random factors. Two separate mixed models were fitted for 
each grade, a mixed linear regression model with the response times as the 
dependent variable, and a mixed logistic regression model with the accuracy 
scores as the dependent variable. The central predictors in the models were 
the frequency of the compound (i.e., the whole word), the frequency of the 
first constituent, the frequency of the second constituent and home language. 
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To ensure that effects from the analyses are indeed driven by these central 
predictors, we also included control variables that are known to influence 
word identification in primary school, namely word length, word decoding 
skill (DMT), vocabulary knowledge (Peabody), and socio-economic status 
(SES3).   
The variables measuring word and constituent frequency were 
transformed to a logarithmic scale and centered on their means. The response 
times were also transformed to a logarithmic scale. Before fitting the models, 
trials on which participants responded faster than 200 milliseconds were 
removed from the dataset. In addition, participants whose mean accuracy was 
below 60% were removed from the data, because for these children the task 
was considered too challenging to yield meaningful data. This was only the 
case in 2nd grade, where we removed 9 children (6 L1 learners; 3 L2 learners). 
Before analyzing the response times, we also removed incorrect responses. 
Finally, after fitting a model, we ran the model again, but this time we 
removed, on the basis of the residuals, all responses that were at a distance of 
more than 2.5 standard deviations from the mean to avoid overly influential 
outliers in the model (see Baayen, 2008, p. 279). 
 
Second grade 
Table 3.2 gives an overview of the mean response times and mean 
percentage correct for the L1 and L2 learners in second grade (an overview of 
the mean response times and the mean percentage correct per grade and 
language learner group on each single target item is given in Appendix 3-B at 
the end of this chapter). Table 3.3 gives a summary of the mixed linear 
regression analysis on the response times and the mixed logistic regression 
analysis on the accuracy scores.  
The response times analysis yielded a significant effect of the frequency of 
the compound (p = .004), indicating that higher-frequency compounds were 
recognized faster than lower-frequency compounds. In addition, an 
interaction effect of the frequency of the whole compound and the frequency 
of the first constituent (p = .017) was found. The frequency of the first 
                                                 
3 For 5 L2 learners (1 from fourth grade; 4 from sixth grade) and 3 L1 learners (1 in each grade) we 
did not have the SES values. In these cases, we used the median values per language group (i.e., 
1.5 for the L2 learners, 4 for the L1 learners). 
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constituent influenced response times more strongly in lower-frequency 
compounds than in higher-frequency compounds (i.e., words with a high-
frequency first constituent were read faster than words with a low-frequency 
first constituent). The response times analysis also yielded a significant main 
effect of home language (p = .012) and a significant interaction effect of the 
frequency of the first constituent by home language (p = .033). The L2 learners 
were slower than the L1 learners (see also Table 3.2), and particularly so when 
the frequency of the first constituent was lower. Finally, there were significant 
effects of word length (p < .001; shorter words were recognized faster than 
longer words) and DMT (p < .001; participants with good word decoding skills 
recognized the words faster than participants with poor word decoding skills). 
 
Table 3.2 
Mean Response Times over Correct Responses (Standard Deviations) and Mean Percentage Correct 
Responses (Standard Deviations) for the L1 and L2 learners in Grade 2 
 
Response times 
 
% Accuracy 
 
L1     L2 
 
L1     L2 
HF_H_H 1845 (944)  2288 (1012) 
 
84 (36)  81 (38) 
HF_H_L 1724 (922)  2115 (940) 
 
76 (42)  74 (43) 
HF_L_H 1730 (825)  2142 (1057) 
 
82 (37)  79 (40) 
HF_L_L 1774 (913)  2194 (988) 
 
80 (39)  83 (37) 
LF_H_H 1725 (751)  2150 (902) 
 
84 (36)  79 (40) 
LF_H_L 1817 (923)  2287 (998) 
 
82 (37)  78 (41) 
LF_L_H 2179 (991)  2604 (1014) 
 
71 (45)  75 (43) 
LF_L_L 1995 (924)  2334 (1019) 
 
74 (43)  66 (47) 
Note. HF_H_H refers to a high-frequency compound with a high frequent first constituent and a 
high frequent second constituent, HF_H_L refers to a high-frequency compound with a high 
frequent first constituent and a low frequent second constituent, etcetera. Importantly, these 
divisions into frequency categories (based on median splits) serve only to present the 
descriptives in tabular format and thus to help interpretation of the results in a concise way. 
However, in the regression analyses (on which the actual effects are based), all frequency 
variables are measured on a continuous scale, because this is a more powerful way of measuring 
word frequency (e.g., Baayen, 2004). 
 
The accuracy scores analysis (see Table 3.3 for a summary) yielded a 
significant interaction effect of the frequency of the first constituent by home 
language (p = .037). Similar to the response times analysis, this effect indicates 
that, relative to the L1 learners, the L2 learners had particular difficulty with 
words in which the frequency of the first constituent was lower. The accuracy 
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scores analysis also yielded a significant three-way interaction effect of the 
frequency of the compound by the frequency of the second constituent by 
home language (p = .026). For the L2 learners, there was a negative influence of 
the frequency of the second constituent when the frequency of the compound 
was low (that is, low-frequency compounds with a low-frequency second 
constituent led to relatively more errors), whereas for the L1 learners, there 
was a positive influence of the frequency of the second constituent when the 
frequency of the compound was high (that is, high-frequency compounds with 
a high-frequency second constituent led to relatively few errors). Thus, the L1 
learners profited from high-frequency information, while the L2 learners had 
difficulties with low-frequency information. The accuracy scores analysis also 
yielded significant main effects of DMT (p = .003; better word decoders 
obtained higher accuracy scores) and SES (p = .032; children from higher-SES 
families were more accurate in general than children from lower-SES 
families). 
 
Table 3.3 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 2 
 Response Times  Accuracy Scores 
 B SE B t value   B SE B z value  
(Intercept) 7.38 0.39 19.05 ***  3.53 1.36 2.58 ** 
Frequency compound -0.04 0.01 -2.91 **  0.25 0.13 1.88 ^ 
Frequency 1st constituent -0.01 0.01 -1.58   0.09 0.08 1.07  
Frequency 2nd constituent -0.01 0.01 -0.70   0.17 0.09 1.94 ^ 
Word length 0.05 0.01 6.10 ***  -0.16 0.09 -1.86 ^ 
Home language (Turkish vs. Dutch) 0.22 0.08 2.52 *  -0.18 0.26 -0.69  
DMT -0.01 0.00 -4.73 ***  0.02 0.01 2.97 ** 
Peabody 0.00 0.00 0.40   -0.01 0.01 -1.21  
SES -0.03 0.02 -1.24   0.15 0.07 2.14 * 
Frequency compound × Frequency 1st const. 0.02 0.01 2.37 *  -0.09 0.08 -1.06  
Frequency compound × Frequency 2nd const. -0.01 0.01 -1.78 ^  0.11 0.07 1.53  
Frequency compound × Home language -0.00 0.01 -0.24   -0.05 0.09 -0.60  
Frequency 1st constituent × Home language 0.02 0.01 2.13 *  -0.11 0.05 -2.08 * 
Frequency 2nd constituent × Home language 0.00 0.01 0.27   -0.09 0.05 -1.75 ^ 
Freq. compound × Freq. 1st const. × Home lang. -0.01 0.01 -0.91   -0.02 0.05 -0.36  
Freq. compound × Freq. 2nd const. × Home lang. 0.00 0.01 0.49   -0.09 0.04 -2.22 * 
Note. Standard deviations of random intercept terms in the response times analysis: 0.342 for 
subjects; 0.130 for items; 0.333 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 0.163 for subjects; 1.170 for items. 
***p < .001. **p < .01. *p < .05. ^p <.10.  
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In sum, all learners were influenced by a combination of whole-word 
information (frequency of the compound) and constituent information 
(frequency of the first and second constituent). The L2 learners, however, 
were less efficient in using this information than the L1 learners, in the sense 
that their performance was relatively poor in the case of low-frequency 
information. 
 
Fourth grade 
Table 3.4 gives an overview of the mean response times and the mean 
percentage correct for both the L1 and L2 learners in fourth grade. Table 3.5 
gives a summary of the mixed linear regression analysis on the response times 
and the mixed logistic regression analysis on the accuracy scores. The 
response times analysis yielded a significant interaction effect of the 
frequency of the compound by home language (p < .001). Both the L1 learners 
and the L2 learners recognized higher-frequency compounds faster than 
lower-frequency compounds (as is also suggested by the marginally significant 
main effect of compound frequency), but the effect was stronger for the L2 
learners, who were relatively slow on lower-frequency words compared to the 
L1 learners. There was also a three-way interaction of the frequency of the 
compound, the frequency of the second constituent and home language (p = 
.034). Compared to the L1 learners, the L2 learners had relatively slow 
response times when both the frequency of the compound and the frequency 
of the second constituent were low. In addition to these effects of the critical 
variables, and similar to the response times analysis in second grade, we found 
significant effects of word length (p < .001; shorter words were recognized 
faster than longer words) and DMT (p < .001; participants with good word 
decoding skills recognized the words faster than participants with poor word 
decoding skills). 
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Table 3.4 
Mean Response Times over Correct Responses (Standard Deviations) and Mean Percentage Correct 
Responses (Standard Deviations) for the L1 and L2 learners in Grade 4 
 
Response times 
 
% Accuracy 
 
L1     L2 
 
L1     L2 
HF_H_H 1161 (489)  1323 (683) 
 
98 (12)  92 (26) 
HF_H_L 1162 (496)  1334 (639) 
 
93 (24)  90 (29) 
HF_L_H 1161 (545)  1307 (587) 
 
93 (24)  87 (32) 
HF_L_L 1180 (507)  1305 (673) 
 
90 (28)  86 (34) 
LF_H_H 1262 (586)  1401 (634) 
 
95 (21)  86 (33) 
LF_H_L 1271 (619)  1451 (641) 
 
96 (19)  86 (34) 
LF_L_H 1355 (571)  1571 (646) 
 
88 (32)  80 (39) 
LF_L_L 1332 (572)  1652 (754) 
 
88 (31)  80 (39) 
Note. HF_H_H refers to a high-frequency compound with a high frequent first constituent and a 
high frequent second constituent, HF_H_L refers to a high-frequency compound with a high 
frequent first constituent and a low frequent second constituent, etcetera. Importantly, these 
divisions into frequency categories (based on median splits) serve only to present the 
descriptives in tabular format and thus to help interpretation of the results in a concise way. 
However, in the regression analyses (on which the actual effects are based), all frequency 
variables are measured on a continuous scale, because this is a more powerful way of measuring 
word frequency (e.g., Baayen, 2004). 
 
The accuracy scores analysis (see Table 3.5) yielded a significant main 
effect of the frequency of the second constituent (p = .027), indicating that 
accuracy scores were higher with higher frequencies of the second 
constituent. There were also main effects of word length (p = .026; shorter 
words were responded to more accurately than longer words), DMT (p = .004; 
good word decoders had relatively high accuracy scores), and SES (p = .047; 
children with a higher socio-economic status were more accurate than 
children with a lower socio-economic status). There were no significant 
interaction effects of the frequency variables with home language, although 
there was a marginally significant three-way interaction of the frequency of 
the compound, the frequency of the second constituent and home language, 
which suggests that the L1 learners were more sensitive to the frequency of 
the second constituent compared to the L2 learners, but only in higher-
frequent compounds. 
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Table 3.5 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 4 
 Response Times  Accuracy Scores 
 
B SE B t value 
  
B SE B z value 
 (Intercept) 7.37 0.28 26.07 *** 
 
2.73 2.89 0.94 
 Frequency compound -0.03 0.01 -1.81 ^ 
 
0.71 0.37 1.92 ^ 
Frequency 1st constituent -0.01 0.01 -0.73 
  
0.36 0.22 1.65 ^ 
Frequency 2nd constituent -0.02 0.01 -1.54 
  
0.37 0.17 2.20 * 
Word length 0.04 0.01 3.99 *** 
 
-0.35 0.16 -2.23 * 
Home language (Turkish vs. Dutch) 0.06 0.06 1.00 
  
-0.39 0.61 -0.64 
 DMT -0.01 0.00 -5.68 *** 
 
0.04 0.01 2.90 ** 
Peabody -0.00 0.00 -0.04 
  
0.02 0.02 0.90 
 SES -0.01 0.02 -0.35 
  
0.29 0.15 1.98 * 
Frequency compound × Frequency 1st const. 0.01 0.01 0.68 
  
0.09 0.21 0.41 
 Frequency compound × Frequency 2nd const. -0.00 0.01 -0.32 
  
0.10 0.15 0.70 
 Frequency compound × Home language -0.03 0.01 -4.25 *** 
 
-0.09 0.30 -0.32 
 Frequency 1st constituent × Home language -0.00 0.01 -0.40 
  
-0.17 0.17 -1.00 
 Frequency 2nd constituent × Home language -0.01 0.01 -1.04 
  
-0.10 0.09 -1.05 
 Freq. compound × Freq. 1st const. × Home lang. 0.00 0.01 0.50 
  
-0.12 0.17 -0.67 
 Freq. compound × Freq. 2nd const. × Home lang. 0.01 0.00 2.12 * 
 
0.14 0.08 1.84 ^ 
Note. Standard deviations of random intercept terms in the response times analysis: 0.153 for 
subjects; 0.138 for items; 0.267 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 1.165 for subjects; 1.958 for items. 
***p < .001. **p < .01. *p < .05. ^p <.10.  
 
All in all, the results from grade 4 indicate that, similar to grade 2, both 
whole-word frequency information and constituent frequency information 
influenced compound processing in all learners. However, in grade 4 the 
whole-word and constituent frequency effects were reflected in different main 
effects and interactions than in grade 2, as were the effects for home language. 
The interpretation of these L2 effects remains the same, however: L2 learners 
are generally less efficient in processing frequency information compared to 
L1 learners, because they have difficulties with low-frequency information. 
 
Sixth grade 
Table 3.6 gives an overview of the mean response times and the mean 
percentage correct for both the L1 and L2 learners in sixth grade. Table 3.7 
gives a summary of the mixed linear regression analysis on the response times 
and the mixed logistic regression analysis on the accuracy scores. The analysis 
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of the response times yielded significant effects of the frequency of the 
compound (p = .012), showing that high-frequency compounds were responded 
to faster than low-frequency compounds, and the frequency of the second 
constituent (p = .022), indicating that high-frequency second constituents were 
responded to faster than low-frequency second constituents. The analysis also 
yielded a significant interaction of the frequency of the first constituent by 
home language (p = .028). The L2 learners were influenced to a higher degree 
by the frequency of the first constituent than the L1 learners; they had 
relatively more difficulty with lower-frequency first constituents compared to 
the L1 learners. In addition, the response times analysis yielded significant 
effects of word length (p = .005; shorter words were recognized faster than 
longer words) and DMT (p < .001; good decoders recognized the words faster 
than poor decoders).  
The results of the accuracy scores analysis yielded no significant effects. 
This may have been caused by the fact that the accuracy scores in sixth grade 
were relatively high in general. 
 
Table 3.6 
Mean Response Times over Correct Responses (Standard Deviations) and Mean Percentage Correct 
Responses (Standard Deviations) for the L1 and L2 learners in Grade 6 
 
Response times 
 
% Accuracy 
 
L1     L2 
 
L1     L2 
HF_H_H 1122 (576)  1124 (522) 
 
98 (11)  97 (15) 
HF_H_L 1139 (531)  1139 (516) 
 
97 (15)  93 (25) 
HF_L_H 1133 (611)  1206 (614) 
 
94 (23)  94 (22) 
HF_L_L 1118 (470)  1196 (524) 
 
95 (21)  91 (27) 
LF_H_H 1148 (581)  1148 (552) 
 
95 (20)  95 (21) 
LF_H_L 1163 (490)  1234 (545) 
 
96 (19)  94 (22) 
LF_L_H 1221 (538)  1384 (652) 
 
93 (24)  87 (33) 
LF_L_L 1333 (628)  1387 (581) 
 
93 (25)  88 (32) 
Note. HF_H_H refers to a high-frequency compound with a high frequent first constituent and a 
high frequent second constituent, HF_H_L refers to a high-frequency compound with a high 
frequent first constituent and a low frequent second constituent, etcetera. Importantly, these 
divisions into frequency categories (based on median splits) serve only to present the 
descriptives in tabular format and thus to help interpretation of the results in a concise way. 
However, in the regression analyses (on which the actual effects are based), all frequency 
variables are measured on a continuous scale, because this is a more powerful way of measuring 
word frequency (e.g., Baayen, 2004). 
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Table 3.7 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 6 
 Response Times  Accuracy Scores 
 
B SE B t value 
  
B SE B z value 
 (Intercept) 7.16 0.24 30.36 *** 
 
4.47 5.03 0.88 
 Frequency compound -0.03 0.01 -2.50 * 
 
2.06 1.26 1.63 
 Frequency 1st constituent -0.01 0.01 -1.32 
  
0.86 0.72 1.20 
 Frequency 2nd constituent -0.02 0.01 -2.28 * 
 
0.18 0.44 0.42 
 Word length 0.03 0.01 2.78 ** 
 
0.21 0.47 0.45 
 Home language (Turkish vs. Dutch) 0.09 0.05 1.81 ^ 
 
-2.22 1.18 -1.87 ^ 
DMT -0.01 0.00 -4.39 *** 
 
0.02 0.02 1.25 
 Peabody 0.00 0.00 0.74 
  
0.01 0.02 0.73 
 SES 0.00 0.02 0.21 
  
0.36 0.21 1.71 ^ 
Frequency compound × Frequency 1st const. 0.01 0.01 1.24 
  
0.77 0.71 1.08 
 Frequency compound × Frequency 2nd const. 0.00 0.01 0.66 
  
0.04 0.35 0.12 
 Frequency compound × Home language -0.00 0.01 -0.53 
  
-1.08 0.99 -1.08 
 Frequency 1st constituent × Home language -0.01 0.00 -2.18 * 
 
-0.37 0.56 -0.66 
 Frequency 2nd constituent × Home language -0.00 0.00 -0.51 
  
0.13 0.17 0.78 
 Freq. compound × Freq. 1st const. × Home lang. -0.00 0.00 -0.80 
  
-1.03 0.57 -1.78 ^ 
Freq. compound × Freq. 2nd const. × Home lang. 0.00 0.00 0.73 
  
0.01 0.13 0.04 
 Note. Standard deviations of random intercept terms in the response times analysis: 0.159 for 
subjects; 0.128 for items; 0.289 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 1.403 for subjects; 3.835 for items. 
***p < .001. **p < .01. *p < .05. ^p <.10.  
 
The results from sixth grade thus again show that both whole-word and 
constituent information is used in the processing of compounds, and that L2 
learners are typically less efficient in their processing because they have 
difficulties with low-frequency information in the compounds. Compared to 
second and fourth grade, it is again the case that not exactly the same effects 
yielded significance. In addition, there were no effects in the accuracy scores 
in sixth grade, which were present in second and fourth grade. 
 
Combined analysis 
To gain more insight into differences between second and fourth grade 
and between fourth and sixth grade, we performed an analysis in which the 
data from second, fourth, and sixth grade were combined. We again used 
mixed-effects linear and logistic regression models for this analysis, with 
participants and items as random effects. We included the grade levels (second 
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grade vs. fourth grade and sixth grade versus fourth grade) as additional 
predictors in this analysis, and focused particularly on interactions of grade 
with effects of compound and/or constituent frequency and effects of home 
language. Just as in the separate analyses, we included word length, word 
decoding skills (DMT), vocabulary knowledge (Peabody), and socio-economic 
status (SES) as control variables. 
Table 3.8 provides a summary of the combined response times analysis and 
accuracy scores analysis. In addition to significant main effects of the 
frequency of the compound (higher-frequent compounds were recognized 
faster than lower-frequent compounds), word length (shorter words were 
recognized faster than longer words), and DMT (good decoders recognized 
words faster than poor decoders), the response times analysis yielded an 
interaction of home language by grade (second versus fourth grade; p = .046). 
This effect indicates that the differences in response times between the L1 and 
L2 learners were larger in second than in fourth grade. No interaction effect of 
home language by grade was found for the comparison between fourth grade 
and sixth grade, which indicates that the general response time differences 
between L1 and L2 learners were particularly the case at a low grade level. The 
response times analysis also yielded an interaction effect of compound 
frequency by home language (p < .001), which indicates that the effect of 
compound frequency was stronger for the (Turkish) L2 learners than for the 
(Dutch) L1 learners. The L2 learners were relatively slow on lower-frequency 
compounds and benefited less from higher-frequency compounds than the L1 
learners. The two three-way interaction effects of compound frequency by 
home language by grade (fourth vs. second: p = .005; sixth vs. fourth: p = .006) 
as well as the three-way interaction of compound frequency by home language 
by frequency of the second constituent (p = .046) further show that the effect 
of compound frequency by home language was especially the case in fourth 
grade (see also the separate analysis of fourth grade) and in lower-frequent 
second constituents. Finally, the response times analysis yielded an 
interaction effect of the frequency of the first constituent by grade (p = .010) 
and a three-way interaction of the frequency of the first constituent by grade 
by compound frequency (p = .012). These effects indicate that, relative to 
fourth grade, the frequency of the first constituent especially influenced 
response times in second grade, and mainly in lower-frequent compounds.  
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Table 3.8 
Summary of the Mixed Linear Regression Analysis (Response Times) and the Mixed Logistic Regression 
Analysis (Accuracy Scores) in the Combined Analysis for Grade 2, 4, and 6 
 Response Times   Accuracy Scores 
 
B SE B t value 
  
B SE B z value 
 (Intercept) 7.29 0.21 34.62 *** 
 
3.26 1.43 2.28 * 
Frequency compound -0.03 0.01 -2.10 * 
 
0.52 0.26 1.95 ^ 
Frequency 1st constituent -0.01 0.01 -0.63 
  
0.42 0.15 2.75 ** 
Frequency 2nd constituent -0.01 0.01 -1.55 
  
0.34 0.13 2.68 ** 
Word length 0.04 0.01 4.00 *** 
 
-0.16 0.11 -1.51 
 Grade 2 (vs. 4) 0.04 0.08 0.48 
  
-1.36 0.42 -3.23 ** 
Grade 6 (vs. 4) -0.06 0.06 -0.88 
  
1.78 0.53 3.33 *** 
Home language (Turkish vs. Dutch) 0.08 0.07 1.11 
  
-0.70 0.39 -1.77 ^ 
DMT -0.01 0.00 -7.21 *** 
 
0.03 0.01 4.46 *** 
SES -0.01 0.01 -0.66 
  
0.25 0.06 3.88 *** 
Frequency compound × Home language -0.03 0.01 -3.87 *** 
 
-0.08 0.23 -0.36 
 Frequency 1st constituent × Home language -0.00 0.01 -0.86 
  
-0.22 0.12 -1.81 ^ 
Frequency compound × Grade 2 (vs. 4) -0.02 0.01 -1.83 ^ 
 
-0.21 0.22 -0.93 
 Frequency 1st constituent × Grade 2 (vs. 4) -0.01 0.01 -2.57 * 
 
-0.38 0.12 -3.26 ** 
Frequency 2nd constituent × Grade 2 (vs. 4)  0.01 0.01 1.49 
  
-0.15 0.08 -1.88 ^ 
Home language × Grade 2 (vs. 4) 0.18 0.09 2.00 * 
 
0.88 0.46 1.92 ^ 
Freq. comp. × Freq. 2nd const. × Home lang. 0.01 0.00 2.00 * 
 
0.11 0.07 1.63 
 Freq. comp. × Freq. 1st const. × Grade 2 (vs. 4) 0.01 0.00 2.53 * 
 
-0.18 0.12 -1.49 
 Freq. comp. × Freq. 2nd const. × Grade 6 (vs. 4) 0.01 0.00 1.74 ^ 
 
0.08 0.09 0.81 
 Freq. comp. × Home lang. × Grade 2 (vs. 4) 0.04 0.01 2.84 ** 
 
0.05 0.25 0.18 
 Freq. comp. × Home lang. × Grade 6 (vs. 4) 0.03 0.01 2.75 ** 
 
-0.04 0.45 -0.09 
 Freq. 1st const. × Home lang. × Grade 2 (vs. 4) 0.02 0.01 1.80 ^ 
 
0.11 0.13 0.82 
 Freq. comp. × Freq. 2nd const. × Home lang. × 
Grade 2 (vs. 4) 
-0.01 0.01 -1.10  -0.21 0.08 -2.49 * 
Note. For the sake of conciseness, only significant and marginally significant effects (in either the 
RT analysis or accuracy scores analysis) are reported in this table. Standard deviations of random 
intercept terms in the response times analysis: 0.214 for subjects; 0.128 for items; 0.293 for 
residual error. Standard deviations of random intercept terms in the accuracy scores analysis: 
0.866 for subjects; 1.528 for items. 
***p < .001. **p < .01. *p < .05. ^p <.10.  
 
The combined accuracy scores analysis (see Table 3.8) yielded significant 
main effects of the frequency of the first and second constituent (higher-
frequent first and second constituents led to higher accuracy scores; p = .006; p 
= .007), as well as DMT and SES (good decoders and children with a higher SES 
were more accurate than poor decoders and children with a lower SES; p < .001 
for both effects). There were also significant main effects of second versus 
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fourth grade (p = .001) and of fourth versus sixth grade (p < .001). Fourth 
graders were more accurate than second graders and sixth graders were more 
accurate than fourth graders. In addition, there was a significant interaction 
of grade by frequency of the first constituent (p = .001), indicating the effect of 
the frequency of the first constituent was stronger in fourth grade than in 
second grade. Finally, we found a significant four-way interaction effect of 
compound frequency, frequency of the second constituent, home language, 
and grade (second vs. fourth grade; p = .012). This interaction indicates that 
the difference between L1 and L2 learners in terms of their sensitivity to 
compound frequency by frequency of the second constituent was stronger in 
second grade than in fourth grade.  
The combined analysis confirms that both whole-word and constituent 
information were used in the processing of compound words by L1 and L2 
learners across primary grades. The analysis also shows, however, that there 
were differences between grades in terms of which combination of effects of 
whole-word and constituent frequency reached significance. This indicates 
that multiple routes for the processing of compounds were used, but that the 
exact way in which they are used by L1 and L2 learners across primary grades 
is unstable. The combined analysis further indicates that the general 
difference in performance between the L1 and L2 learners was smaller in 
fourth grade compared to second grade. 
 
Discussion 
We investigated to what extent compound frequency and the frequency of 
the constituents of a compound influence compound processing by young L1 
and L2 learners, and to what extent these effects differ in different grades of 
primary school. Using a visual lexical decision task, we examined the way in 
which Turkish learners of Dutch (L2 learners) in grade 2, 4, and 6 of primary 
school process Dutch compound words in comparison to their Dutch 
monolingual peers (L1 learners) and to what extent processing differences are 
related to different age groups (i.e., grade-level effects). The effects discussed 
below were found either in the response times, in the accuracy scores, or in 
both. This will in most cases not be further specified in the discussion for 
reasons of conciseness (see results section for the relevant details). 
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We found that, in all grades, both L1 and L2 learners showed effects for the 
frequency of the whole compound and for the frequency of the first and/or 
second constituent, sometimes reflected in interaction effects between the 
frequency manipulations as well. However, the L2 learners often had more 
difficulty with low-frequency constituents and/or compounds than the L1 
learners. In addition, although we found both whole-word and constituent 
frequency effects in all grades, these effects were not yet stable, as there were 
differences between grades in terms of which combination of whole-word and 
constituent effects was significant. Finally, we found effects of target-language 
experience in the sense that the general difference in performance between 
the L1 and L2 learners was smaller in fourth grade than in second grade, and 
that grade level in general influenced word identification performance.  
The finding that participants were sensitive to both whole-word and 
constituent frequency (sometimes in interaction with each other) is consistent 
with earlier studies in Dutch adults (Kuperman et al., 2009; van Jaarsveld & 
Rattink, 1988), which also showed an important role for both compound 
frequency and constituent frequency in the processing of compound words. 
Our findings support hybrid perspectives on morphological processing (e.g., 
Frauenfelder & Schreuder, 1992; Kuperman et al., 2009; Libben, 2006) that state 
that readers use all morphological processing cues that are available to them 
to read and identify compounds. What makes our findings especially 
important is that we showed that this sensitivity to multiple morphological 
processing cues for the reading of compounds is already present at an early 
stage of reading acquisition, in both L1 and L2 learners of Dutch. 
The early sensitivity to morphological information in children in primary 
school is also consistent with other research on (L1) compound processing in 
primary school (Häikiö et al., 2011) and with research on other areas of 
morphological processing in primary school (e.g., Burani, Marcolini, De Luca, 
& Zoccolotti, 2008; Perdijk, Schreuder, Baayen, & Verhoeven, 2012; Verhoeven, 
Schreuder, & Haarman, 2006; Verhoeven & Schreuder, 2011). Our present 
findings show that this early sensitivity to morphological information is not 
only present in L1 learners but also in L2 learners. This finding is thus 
inconsistent with Clahsen et al.’s (2010) conclusion that L2 learners are less 
sensitive to target language morphological information and therefore resort 
to whole-word reading. Rather, the finding seems to be more in line with 
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Diependaele et al. (2011) and Lemhöfer et al. (2011), who found that L2 
learners are sensitive to morphological information in word processing. 
Although both the L1 and L2 learners were sensitive to morphological 
information, the L2 learners’ processing strategies were not as efficient as 
those of the L1 learners. They often had relatively more difficulty with the 
processing of low-frequency information than the L1 learners. This can be 
explained by taking into account that the L2 learners had had less experience 
with the Dutch language. They have thus had fewer encounters with Dutch 
words than their L1 peers (Dijkstra & van Heuven, 2002), leading to weaker 
Dutch lexical representations in the mental lexicon than L1 learners. These 
weaker lexical representations make it more difficult to benefit from the 
morphological cues present in the stimulus. Similar conclusions on the 
relatively weak lexical representations in L2 learners were drawn by Lemhöfer 
et al. (2011) on L1 and L2 compound processing in adults. Although Lemhöfer 
et al.’s findings were not based on frequency effects and thus emphasize 
slightly different aspects of L2 compound processing, our results are 
consistent with theirs in the sense that the efficiency of compound processing 
was reduced in L2 learners due to their having weaker lexical representations. 
Comparing across grades, it was evident that the L1 and L2 learners’ 
processing strategies were not yet stable. This can be explained by the fact 
that the children in our study are still in the process of vocabulary 
development and reading acquisition. Theories on child development suggest 
that the acquisition process is dynamic and does not always follow a strictly 
linear pattern (e.g., Hohenberger & Peltzer-Karpf, 2009; Perdijk et al., 2012; 
Smith & Thelen, 2003). Perdijk et al. (2012), for instance, have found that 
morphological family size effects in Dutch readers were present in both 
second-grade children and adults, but not in fourth-grade children. Likewise, 
theories on second language acquisition also emphasize the importance of 
variability and instability of lexical representations during second language 
development (see e.g., de Bot, Lowie, & Verspoor, 2007; de Bot & Lowie, 2010). 
Our results of unstable processing of compounds across primary grades seem 
to be in line with these notions of non-linearity and variability of 
development. It has to be noted, however, that our study employed a cross-
sectional design and therefore does not provide a direct measure of 
development as such. Although we performed a combined analysis across 
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grades to provide indications about development over primary grades, 
longitudinal studies are needed to examine developmental changes in 
children’s compound reading.  
Despite this instability over grades, we did find that word identification 
performance in general increased across grades and that the difference 
between L1 and L2 learners was smaller in fourth grade than in second grade. 
These findings demonstrate that word identification performance improves 
with increasing target-language experience, leading to smaller differences 
between L1 and L2 learners (as it can be assumed that the L2 learners in fourth 
grade will have more target-language experience than the L2 learners in 
second grade). This is consistent with the lexical quality hypothesis on reading 
acquisition (e.g., Perfetti, 1994; Perfetti & Hart, 2002), which states that with 
growing reading experience and vocabulary knowledge, lexical 
representations in the reader’s mental lexicon will become more precise and 
redundant, thus enhancing reading fluency. 
A limitation of our study is that we only included L2 learners with a 
Turkish language background. Therefore, it was not possible to investigate 
whether variation in language background would influence L2 compound 
processing in the form of L1 transfer (see e.g., Cheng, Wang, & Perfetti, 2011; 
Nicoladis, 2002a, 2002b, 2003, for examples of L1 transfer in bilingual 
compound processing). Having established the role of target-language 
experience and strength of lexical representations in L2 compound processing, 
the next step is to include L2 learners with different language backgrounds to 
investigate L1 transfer in the reading of compounds by children. 
In conclusion, we found that, already at a young age, L1 and L2 learners of 
Dutch process both morphological constituent information and whole-word 
information in the reading of nominal compounds. However, we found that 
the efficiency with which this information is processed is typically lower in L2 
learners than in L1 learners and not yet stable across primary grades. 
Therefore, we conclude that L1 and L2 learners are sensitive to both whole-
word and constituent information in the processing of morphologically 
complex words at already an early stage of reading acquisition, but that the 
ability to process this information in an efficient way requires sufficient 
target-language experience.  
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Appendix 3-A 
All target words with whole-word and constituent frequency information 
 
Target word 
Compound 
frequency 
Frequency 1st 
constituent 
Frequency 2nd 
constituent 
aardappel (potato) 28 133 17 
aardbeving (earthquake) 7 133 1 
adresboek (address book) 0 50 387 
akkerland (arable land) 1 16 422 
appeltaart (apple pie) 1 17 10 
asbak (ashtray) 11 12 22 
autoweg (highway) 5 208 453 
avondeten (evening meal) 7 284 195 
badkamer (bathroom) 24 24 365 
badkuip (bathtub) 4 24 4 
bagagekluis (baggage vault) 0 18 5 
bankstel (lounge suite) 1 114 28 
bedtijd (bedtime) 1 300 1084 
bestanddeel (element / component) 11 19 388 
bezemsteel (broomstick) 1 4 9 
biljartbal (billiard ball) 1 1 36 
bondgenoot (ally) 9 20 0 
boomstam (tree trunk) 6 137 30 
briefpapier (letter paper) 1 200 113 
buurman (neighbor) 19 27 1190 
deurbel (doorbell) 1 376 34 
deurgat (doorhole) 1 376 100 
doelpunt (goal) 1 165 172 
doolhof (labyrinth) 7 3 26 
draaideur (turning door) 1 232 376 
familielid (family member) 24 134 230 
groenteboer (greengrocer) 1 23 100 
hekwerk (fence) 1 31 571 
hijskraan (crane) 1 14 14 
hoofdgerecht (main dish) 1 544 24 
hoofdstad (capital city) 25 544 323 
hoogtevrees (fear of heights) 1 122 34 
jaartal (year / date) 4 1143 26 
kamerdeur (room door) 4 365 376 
kerktoren (church tower) 4 205 30 
kerstdag (christmas day) 5 4 935 
kerstnacht (christmas night) 1 4 266 
kiezelsteen (pebble) 1 1 105 
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kijkgat (peep-hole) 1 1217 100 
kledingstuk (piece of clothes) 9 23 227 
kleuterschool (kindergarten) 5 12 243 
koffiepot (coffee pot) 1 111 35 
koplamp (head light) 6 135 31 
kruispunt (crossroads) 7 39 172 
lachbui (fit of laughter) 1 38 12 
leerkracht (teacher) 10 34 214 
legpuzzel (jigsaw puzzle) 1 426 4 
leslokaal (classroom) 1 32 33 
maaltijd (dinner) 35 111 1084 
parkeerplaats (parking lot) 7 19 661 
pleegvader (foster father) 1 30 576 
postbode (mailman) 6 13 4 
potlood (pencil) 12 35 10 
prikkeldraad (barbwire) 8 19 28 
rugleuning (backrest) 4 180 10 
schooldag (school day) 1 243 935 
schuurpapier (sanding paper) 1 22 113 
speelbal (toy ball) 1 380 36 
speeltafel (gaming table) 1 380 247 
spierpijn (muscle ache) 1 31 153 
spreekwoord (proverb) 5 593 592 
springplank (springboard) 1 119 34 
stadhuis (city hall) 7 323 630 
straaljager (jet plane) 1 24 19 
stripverhaal (comic story) 1 2 238 
stropdas (tie) 6 5 7 
tijdstip (point in time) 33 1084 5 
voetbal (football) 5 225 36 
vuilnisbak (trashcan) 5 1 22 
vuilnisemmer (trashcan) 1 1 22 
waterverf (water paint) 1 364 27 
weiland (meadow) 11 11 422 
werkwoord (verb) 4 571 592 
windkracht (windforce) 1 111 214 
zakdoek (napkin) 21 113 16 
zaklamp (torch) 1 113 31 
zeepbel (soap bubble) 1 16 34 
zeewater (seawater) 4 143 364 
zwembad (swimming pool) 15 37 24 
zwerfhond (stray dog) 1 16 168 
Note. All frequency measures are lemma frequencies per million, based on the Celex lexical 
database (Baayen, Piepenbrock, & Gulikers, 1995). 
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Appendix 3-B 
Reaction times and accuracy scores per target item,  
broken down by grade level and language learner group 
 
Grade 2 
  Response Times 
 
Accuracy Scores 
  L1 learners 
 
L2 learners 
 
L1 learners 
 
L2 learners 
Target M SD 
 
M SD 
 
M SD 
 
M SD 
aardappel 1776 709 
 
2023 894 
 
0.76 0.43 
 
0.92 0.28 
aardbeving  2337 1363 
 
2638 1197 
 
0.52 0.51 
 
0.58 0.50 
adresboek 2035 854 
 
2530 1108 
 
0.79 0.42 
 
0.79 0.41 
akkerland 2015 837 
 
2595 949 
 
0.38 0.49 
 
0.45 0.51 
appeltaart 1809 664 
 
2051 844 
 
0.91 0.28 
 
0.95 0.21 
asbak 1669 747 
 
1943 934 
 
0.74 0.45 
 
0.70 0.47 
autoweg 1864 805 
 
1981 797 
 
0.80 0.41 
 
1.00 0.00 
avondeten 2476 1257 
 
2211 1220 
 
0.56 0.50 
 
0.65 0.49 
badkamer 1478 667 
 
2042 1206 
 
0.85 0.36 
 
0.88 0.34 
badkuip 1924 817 
 
2217 973 
 
0.85 0.36 
 
0.79 0.41 
bagagekluis 1412 985 
 
2170 1459 
 
0.31 0.47 
 
0.41 0.50 
bankstel 1833 938 
 
2431 954 
 
0.68 0.47 
 
0.63 0.49 
bedtijd 1797 648 
 
2292 722 
 
0.71 0.46 
 
0.70 0.47 
bestanddeel 2683 1336 
 
1698 893 
 
0.27 0.45 
 
0.43 0.51 
bezemsteel 2109 962 
 
2594 1055 
 
0.69 0.47 
 
0.57 0.51 
biljartbal 2533 1019 
 
2352 1082 
 
0.60 0.50 
 
0.60 0.50 
bondgenoot 2174 965 
 
2570 1308 
 
0.38 0.49 
 
0.55 0.51 
boomstam 1625 724 
 
1990 755 
 
0.88 0.33 
 
0.83 0.38 
briefpapier 2037 921 
 
2207 973 
 
0.81 0.40 
 
0.61 0.50 
buurman 1184 331 
 
1469 522 
 
0.86 0.36 
 
0.92 0.28 
deurbel 1685 770 
 
1743 820 
 
0.94 0.24 
 
0.88 0.34 
deurgat 1798 633 
 
1997 810 
 
0.64 0.49 
 
0.78 0.42 
doelpunt 1516 598 
 
1899 910 
 
0.88 0.33 
 
0.87 0.34 
doolhof 1652 838 
 
1956 789 
 
0.78 0.42 
 
0.83 0.38 
draaideur 2090 947 
 
1913 541 
 
0.77 0.43 
 
0.61 0.50 
familielid 2062 1207 
 
2599 1157 
 
0.83 0.38 
 
0.64 0.49 
groenteboer 2424 890 
 
2484 963 
 
0.82 0.39 
 
0.91 0.29 
hekwerk 2155 1116 
 
2486 905 
 
0.53 0.51 
 
0.57 0.51 
hijskraan 1637 714 
 
2193 878 
 
0.81 0.40 
 
0.78 0.42 
hoofdgerecht 2279 1290 
 
2594 1002 
 
0.56 0.50 
 
0.50 0.51 
hoofdstad 2139 1040 
 
1998 927 
 
0.91 0.28 
 
0.77 0.43 
hoogtevrees 2144 894 
 
2594 1036 
 
0.82 0.39 
 
0.58 0.50 
jaartal 2013 839 
 
2071 627 
 
0.63 0.49 
 
0.46 0.51 
kamerdeur 1796 1024 
 
2187 816 
 
0.80 0.41 
 
0.88 0.34 
kerktoren 2219 968 
 
2853 962 
 
0.74 0.45 
 
0.74 0.45 
kerstdag 1939 985 
 
2471 940 
 
0.94 0.24 
 
0.83 0.39 
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kerstnacht 2135 1135 
 
2729 731 
 
0.68 0.48 
 
0.70 0.47 
kiezelsteen 2228 940 
 
2254 1276 
 
0.65 0.49 
 
0.57 0.51 
kijkgat 2043 942 
 
2172 950 
 
0.83 0.38 
 
0.83 0.39 
kledingstuk 2007 821 
 
1860 1432 
 
0.59 0.50 
 
0.63 0.50 
kleuterschool 2298 954 
 
2510 1036 
 
0.81 0.40 
 
0.83 0.38 
koffiepot 2053 850 
 
2327 844 
 
0.86 0.36 
 
0.90 0.30 
koplamp 1835 757 
 
2393 699 
 
0.59 0.50 
 
0.63 0.49 
kruispunt 1980 987 
 
1919 980 
 
0.88 0.33 
 
0.75 0.44 
lachbui 1907 1025 
 
2970 1334 
 
0.56 0.50 
 
0.29 0.46 
leerkracht 1760 661 
 
2050 870 
 
0.79 0.41 
 
0.92 0.28 
legpuzzel 2039 1208 
 
2101 1067 
 
0.63 0.49 
 
0.74 0.45 
leslokaal 1960 858 
 
2912 945 
 
0.83 0.38 
 
0.73 0.46 
maaltijd 1725 811 
 
1986 754 
 
0.85 0.36 
 
0.83 0.38 
parkeerplaats 2023 852 
 
2723 1009 
 
0.87 0.34 
 
0.91 0.29 
pleegvader 2272 1167 
 
1954 1256 
 
0.61 0.50 
 
0.61 0.50 
postbode 1714 774 
 
2089 968 
 
0.94 0.24 
 
0.88 0.34 
potlood 1336 594 
 
2039 932 
 
0.91 0.28 
 
0.83 0.38 
prikkeldraad 2448 1067 
 
2854 1158 
 
0.76 0.43 
 
0.75 0.44 
rugleuning 2421 1087 
 
2346 904 
 
0.41 0.50 
 
0.48 0.51 
schooldag 1553 584 
 
1795 551 
 
0.91 0.28 
 
0.92 0.28 
schuurpapier 2008 970 
 
2274 1200 
 
0.74 0.44 
 
0.75 0.44 
speelbal 1898 822 
 
2128 881 
 
0.85 0.36 
 
0.83 0.38 
speeltafel 1448 615 
 
1902 978 
 
0.80 0.41 
 
0.83 0.38 
spierpijn 2340 1124 
 
2872 844 
 
0.79 0.41 
 
0.83 0.38 
spreekwoord 2031 898 
 
2568 1144 
 
0.86 0.36 
 
0.71 0.46 
springplank 1894 995 
 
3008 1297 
 
0.63 0.49 
 
0.76 0.44 
stadhuis 1529 793 
 
2130 1019 
 
0.88 0.34 
 
0.78 0.42 
straaljager 2336 915 
 
2430 697 
 
0.67 0.48 
 
0.73 0.46 
stripverhaal 2316 909 
 
2958 1189 
 
0.85 0.36 
 
0.83 0.39 
stropdas 2456 1058 
 
2467 870 
 
0.59 0.50 
 
0.79 0.41 
tijdstip 2004 911 
 
2406 1161 
 
0.63 0.49 
 
0.74 0.45 
voetbal 1058 349 
 
1342 487 
 
0.97 0.17 
 
0.92 0.28 
vuilnisbak 2255 861 
 
2086 1039 
 
0.65 0.49 
 
0.86 0.35 
vuilnisemmer 2629 910 
 
1891 1112 
 
0.57 0.50 
 
0.52 0.51 
waterverf 2145 1106 
 
2303 924 
 
0.85 0.36 
 
0.74 0.45 
weiland 1564 557 
 
2109 961 
 
0.86 0.36 
 
0.65 0.49 
werkwoord 2094 984 
 
2614 1262 
 
0.66 0.48 
 
0.78 0.42 
windkracht 1856 914 
 
2604 1102 
 
0.61 0.50 
 
0.67 0.48 
zakdoek 1380 727 
 
1564 728 
 
0.94 0.24 
 
0.75 0.44 
zaklamp 1544 840 
 
1514 778 
 
0.97 0.17 
 
0.91 0.29 
zeepbel 2022 1035 
 
2204 969 
 
0.66 0.48 
 
0.57 0.51 
zeewater 1798 824 
 
2236 1030 
 
0.78 0.42 
 
0.74 0.45 
zwembad 1391 783 
 
1723 979 
 
0.91 0.29 
 
0.96 0.20 
zwerfhond 2171 733 
 
2638 855 
 
0.67 0.48 
 
0.91 0.29 
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Grade 4 
  Response Times 
 
Accuracy Scores 
  L1 learners 
 
L2 learners 
 
L1 learners 
 
L2 learners 
Target M SD 
 
M SD 
 
M SD 
 
M SD 
aardappel 1066 636 
 
1027 356 
 
1.00 0.00 
 
1.00 0.00 
aardbeving  1394 861 
 
1698 811 
 
0.96 0.20 
 
0.88 0.33 
adresboek  1350 716 
 
1206 424 
 
0.96 0.20 
 
0.83 0.38 
akkerland 1329 479 
 
1400 533 
 
0.92 0.28 
 
0.80 0.41 
appeltaart 1079 286 
 
1295 669 
 
1.00 0.00 
 
1.00 0.00 
asbak 1170 321 
 
1335 811 
 
1.00 0.00 
 
0.96 0.20 
autoweg 1039 334 
 
1380 868 
 
0.96 0.20 
 
0.92 0.28 
avondeten 1276 482 
 
1753 849 
 
0.96 0.20 
 
0.80 0.41 
badkamer 925 234 
 
1043 316 
 
1.00 0.00 
 
1.00 0.00 
badkuip 1196 505 
 
1439 737 
 
0.92 0.28 
 
0.88 0.34 
bagagekluis  1904 590 
 
2245 669 
 
0.59 0.50 
 
0.64 0.49 
bankstel 1686 942 
 
1823 807 
 
0.79 0.41 
 
0.52 0.51 
bedtijd 1264 609 
 
1380 641 
 
0.96 0.20 
 
0.92 0.28 
bestanddeel 2420 740 
 
2137 464 
 
0.42 0.50 
 
0.36 0.49 
bezemsteel 1521 752 
 
1456 828 
 
1.00 0.00 
 
0.84 0.37 
biljartbal 1435 667 
 
1780 725 
 
0.79 0.41 
 
0.80 0.41 
bondgenoot 1608 526 
 
1745 820 
 
0.50 0.51 
 
0.32 0.48 
boomstam 1117 445 
 
1303 696 
 
0.96 0.20 
 
1.00 0.00 
briefpapier 1121 374 
 
1461 742 
 
0.88 0.34 
 
0.84 0.37 
buurman 933 281 
 
1097 583 
 
1.00 0.00 
 
1.00 0.00 
deurbel 1084 581 
 
1132 452 
 
1.00 0.00 
 
0.92 0.28 
deurgat 1266 602 
 
1475 697 
 
0.79 0.41 
 
0.84 0.37 
doelpunt 1327 743 
 
1132 351 
 
0.96 0.20 
 
0.88 0.33 
doolhof 988 335 
 
1064 402 
 
1.00 0.00 
 
0.96 0.20 
draaideur 1399 535 
 
1274 604 
 
1.00 0.00 
 
0.72 0.46 
familielid 1647 763 
 
2214 904 
 
0.96 0.20 
 
0.84 0.37 
groenteboer 1221 452 
 
1607 530 
 
1.00 0.00 
 
0.92 0.28 
hekwerk 1193 354 
 
1754 733 
 
0.71 0.46 
 
0.64 0.49 
hijskraan 1255 406 
 
1410 441 
 
0.96 0.20 
 
0.76 0.44 
hoofdgerecht 1514 784 
 
1614 507 
 
1.00 0.00 
 
0.88 0.33 
hoofdstad 1117 473 
 
1164 414 
 
1.00 0.00 
 
0.92 0.28 
hoogtevrees 1308 499 
 
1553 577 
 
1.00 0.00 
 
0.96 0.20 
jaartal 1248 403 
 
1357 556 
 
0.92 0.28 
 
0.92 0.28 
kamerdeur 1135 471 
 
1355 611 
 
0.96 0.20 
 
0.96 0.20 
kerktoren 1205 407 
 
1377 333 
 
0.96 0.20 
 
0.88 0.33 
kerstdag 1085 564 
 
1383 649 
 
0.96 0.20 
 
0.96 0.20 
kerstnacht 1612 830 
 
1781 789 
 
0.88 0.34 
 
0.84 0.37 
kiezelsteen 1441 624 
 
1529 481 
 
0.78 0.42 
 
0.56 0.51 
kijkgat 1386 700 
 
1789 894 
 
0.96 0.20 
 
0.76 0.44 
kledingstuk 1245 433 
 
1737 572 
 
1.00 0.00 
 
0.76 0.44 
kleuterschool 1251 696 
 
1450 557 
 
1.00 0.00 
 
0.96 0.20 
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koffiepot 1267 615 
 
1670 779 
 
1.00 0.00 
 
0.92 0.28 
koplamp 1243 478 
 
1579 597 
 
0.96 0.20 
 
0.76 0.44 
kruispunt 1078 387 
 
1027 318 
 
1.00 0.00 
 
0.96 0.20 
lachbui 1285 437 
 
1662 854 
 
0.91 0.29 
 
0.84 0.37 
leerkracht 1098 401 
 
1169 504 
 
1.00 0.00 
 
1.00 0.00 
legpuzzel 1234 570 
 
1496 414 
 
0.88 0.34 
 
0.79 0.41 
leslokaal 1264 601 
 
1503 687 
 
1.00 0.00 
 
0.92 0.28 
maaltijd 991 256 
 
1100 603 
 
1.00 0.00 
 
1.00 0.00 
parkeerplaats 1267 515 
 
1440 428 
 
1.00 0.00 
 
0.88 0.33 
pleegvader 1586 711 
 
1740 623 
 
0.71 0.46 
 
0.76 0.44 
postbode 1103 663 
 
1266 648 
 
0.96 0.20 
 
0.96 0.20 
potlood 1048 385 
 
1115 770 
 
0.96 0.20 
 
0.96 0.20 
prikkeldraad 1472 584 
 
1414 435 
 
0.88 0.34 
 
0.84 0.37 
rugleuning 1205 274 
 
1890 839 
 
0.70 0.47 
 
0.80 0.41 
schooldag 995 428 
 
1267 592 
 
1.00 0.00 
 
0.96 0.20 
schuurpapier 1287 500 
 
1572 651 
 
0.96 0.20 
 
0.79 0.41 
speelbal 1180 463 
 
1291 671 
 
0.96 0.20 
 
0.92 0.28 
speeltafel 1308 637 
 
1380 540 
 
1.00 0.00 
 
0.96 0.20 
spierpijn 1213 323 
 
1424 737 
 
0.96 0.20 
 
0.96 0.20 
spreekwoord 1095 548 
 
1179 379 
 
1.00 0.00 
 
0.92 0.28 
springplank 1310 539 
 
1463 615 
 
1.00 0.00 
 
0.88 0.33 
stadhuis 1137 411 
 
950 283 
 
1.00 0.00 
 
1.00 0.00 
straaljager 1173 500 
 
1525 515 
 
0.92 0.28 
 
0.88 0.34 
stripverhaal 1461 744 
 
1583 798 
 
1.00 0.00 
 
0.84 0.37 
stropdas 1431 586 
 
1510 698 
 
0.92 0.28 
 
0.84 0.37 
tijdstip 1266 375 
 
1464 693 
 
0.96 0.20 
 
0.80 0.41 
voetbal 926 287 
 
922 351 
 
0.96 0.20 
 
1.00 0.00 
vuilnisbak 1146 499 
 
1549 753 
 
1.00 0.00 
 
0.92 0.28 
vuilnisemmer 1416 583 
 
1979 756 
 
0.91 0.29 
 
0.76 0.44 
waterverf 1276 582 
 
1585 877 
 
1.00 0.00 
 
0.92 0.28 
weiland 1042 378 
 
1238 743 
 
1.00 0.00 
 
0.92 0.28 
werkwoord 1123 437 
 
1131 320 
 
1.00 0.00 
 
0.96 0.20 
windkracht 1201 350 
 
1665 573 
 
1.00 0.00 
 
0.96 0.20 
zakdoek 984 345 
 
974 286 
 
1.00 0.00 
 
1.00 0.00 
zaklamp 939 299 
 
1073 237 
 
1.00 0.00 
 
0.96 0.20 
zeepbel 1247 554 
 
1978 926 
 
0.75 0.44 
 
0.64 0.49 
zeewater 1073 293 
 
1184 449 
 
1.00 0.00 
 
0.92 0.28 
zwembad 891 222 
 
988 409 
 
0.96 0.20 
 
1.00 0.00 
zwerfhond 1266 415 
 
1402 459 
 
0.92 0.28 
 
0.96 0.20 
 
 
 
 
 
78 CHAPTER 3  
Grade 6 
  Response Times 
 
Accuracy Scores 
  L1 learners 
 
L2 learners 
 
L1 learners 
 
L2 learners 
Target M SD 
 
M SD 
 
M SD 
 
M SD 
aardappel 1012 584 
 
1084 480 
 
1.00 0.00 
 
0.97 0.18 
aardbeving 1144 544 
 
1121 398 
 
0.98 0.16 
 
1.00 0.00 
adresboek 1394 740 
 
1068 363 
 
0.93 0.27 
 
0.97 0.17 
akkerland 999 229 
 
1509 812 
 
0.83 0.38 
 
0.82 0.39 
appeltaart 1060 511 
 
1145 619 
 
1.00 0.00 
 
1.00 0.00 
asbak 1122 391 
 
1043 289 
 
0.90 0.30 
 
0.94 0.24 
autoweg 1113 662 
 
999 311 
 
1.00 0.00 
 
0.97 0.17 
avondeten 1398 686 
 
1283 529 
 
0.93 0.27 
 
0.97 0.17 
badkamer 903 258 
 
920 337 
 
0.93 0.27 
 
1.00 0.00 
badkuip 1058 393 
 
1188 373 
 
0.98 0.16 
 
0.94 0.24 
bagagekluis 1802 739 
 
1706 699 
 
0.80 0.41 
 
0.73 0.45 
bankstel 1243 448 
 
1252 612 
 
0.90 0.30 
 
0.94 0.24 
bedtijd 1121 440 
 
982 285 
 
0.98 0.16 
 
0.97 0.17 
bestanddeel 2004 1060 
 
1911 790 
 
0.74 0.44 
 
0.67 0.48 
bezemsteel 1239 380 
 
1484 500 
 
0.95 0.22 
 
0.94 0.24 
biljartbal 1486 652 
 
1486 588 
 
0.98 0.16 
 
0.94 0.24 
bondgenoot 1407 627 
 
1479 618 
 
0.85 0.36 
 
0.64 0.49 
boomstam 1191 626 
 
1026 443 
 
0.98 0.16 
 
0.97 0.17 
briefpapier 1088 418 
 
1433 821 
 
0.98 0.16 
 
0.85 0.36 
buurman 932 364 
 
930 359 
 
1.00 0.00 
 
0.94 0.24 
deurbel 1002 403 
 
1089 569 
 
1.00 0.00 
 
0.94 0.24 
deurgat 1467 887 
 
1235 560 
 
0.87 0.34 
 
0.94 0.24 
doelpunt 870 235 
 
945 329 
 
1.00 0.00 
 
1.00 0.00 
doolhof 1083 443 
 
1029 422 
 
1.00 0.00 
 
0.94 0.24 
draaideur 1061 418 
 
1265 665 
 
0.95 0.22 
 
0.94 0.24 
familielid 1695 849 
 
1550 676 
 
0.97 0.16 
 
0.94 0.24 
groenteboer 1087 314 
 
1333 728 
 
0.98 0.16 
 
0.88 0.33 
hekwerk 1282 353 
 
1510 703 
 
0.80 0.41 
 
0.76 0.44 
hijskraan 1226 537 
 
1175 359 
 
0.93 0.27 
 
0.94 0.24 
hoofdgerecht 1226 427 
 
1403 450 
 
0.98 0.16 
 
0.91 0.29 
hoofdstad 1110 562 
 
1112 484 
 
1.00 0.00 
 
1.00 0.00 
hoogtevrees 1306 498 
 
1320 723 
 
1.00 0.00 
 
1.00 0.00 
jaartal 1250 647 
 
1087 441 
 
0.95 0.22 
 
0.97 0.17 
kamerdeur 1197 475 
 
1057 414 
 
0.98 0.16 
 
1.00 0.00 
kerktoren 1220 471 
 
1456 583 
 
0.98 0.16 
 
0.94 0.24 
kerstdag 1213 806 
 
1180 512 
 
0.98 0.16 
 
0.94 0.24 
kerstnacht 1532 821 
 
1573 562 
 
1.00 0.00 
 
0.85 0.36 
kiezelsteen 1334 524 
 
1423 772 
 
0.98 0.16 
 
0.73 0.45 
kijkgat 1196 503 
 
1510 840 
 
0.93 0.27 
 
0.88 0.33 
kledingstuk 1042 352 
 
1269 561 
 
0.95 0.22 
 
1.00 0.00 
kleuterschool 1260 662 
 
1535 895 
 
0.95 0.22 
 
1.00 0.00 
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koffiepot 1118 373 
 
1289 596 
 
1.00 0.00 
 
0.91 0.29 
koplamp 1215 474 
 
1227 504 
 
0.98 0.16 
 
0.85 0.36 
kruispunt 1056 420 
 
1043 354 
 
1.00 0.00 
 
0.97 0.17 
lachbui 1323 733 
 
1425 681 
 
0.93 0.27 
 
0.72 0.46 
leerkracht 939 362 
 
1056 476 
 
1.00 0.00 
 
1.00 0.00 
legpuzzel 1203 542 
 
1383 488 
 
0.93 0.27 
 
0.94 0.24 
leslokaal 1244 597 
 
1089 326 
 
0.95 0.22 
 
0.97 0.17 
maaltijd 968 275 
 
983 333 
 
1.00 0.00 
 
0.94 0.24 
parkeerplaats 1189 501 
 
1200 623 
 
0.97 0.16 
 
1.00 0.00 
pleegvader 1151 590 
 
1356 692 
 
0.87 0.34 
 
0.79 0.42 
postbode 1191 628 
 
1352 750 
 
0.98 0.16 
 
0.94 0.24 
potlood 921 357 
 
1006 398 
 
0.95 0.22 
 
1.00 0.00 
prikkeldraad 1253 404 
 
1441 495 
 
0.97 0.16 
 
0.94 0.24 
rugleuning 1352 446 
 
1641 642 
 
0.95 0.22 
 
0.70 0.47 
schooldag 1030 649 
 
926 283 
 
0.98 0.16 
 
1.00 0.00 
schuurpapier 1236 625 
 
1414 519 
 
1.00 0.00 
 
0.97 0.17 
speelbal 1409 732 
 
1195 436 
 
0.85 0.36 
 
0.97 0.18 
speeltafel 1183 676 
 
1105 489 
 
0.98 0.16 
 
1.00 0.00 
spierpijn 1270 638 
 
1283 472 
 
0.98 0.16 
 
0.97 0.17 
spreekwoord 991 507 
 
1062 383 
 
1.00 0.00 
 
1.00 0.00 
springplank 1197 511 
 
1203 424 
 
1.00 0.00 
 
0.97 0.17 
stadhuis 967 450 
 
993 385 
 
1.00 0.00 
 
0.97 0.18 
straaljager 1169 580 
 
1353 688 
 
0.95 0.22 
 
0.88 0.33 
stripverhaal 1098 368 
 
1242 708 
 
0.98 0.16 
 
1.00 0.00 
stropdas 1169 392 
 
1371 562 
 
0.98 0.16 
 
0.94 0.24 
tijdstip 1267 526 
 
1108 463 
 
0.95 0.22 
 
0.97 0.17 
voetbal 872 354 
 
803 438 
 
1.00 0.00 
 
0.97 0.17 
vuilnisbak 1137 452 
 
1326 556 
 
1.00 0.00 
 
0.94 0.24 
vuilnisemmer 1425 509 
 
1568 466 
 
0.92 0.27 
 
0.91 0.30 
waterverf 1153 447 
 
1307 477 
 
0.98 0.16 
 
0.88 0.33 
weiland 1009 369 
 
1236 529 
 
0.90 0.30 
 
0.94 0.24 
werkwoord 878 227 
 
1071 736 
 
1.00 0.00 
 
0.97 0.17 
windkracht 1148 464 
 
1107 330 
 
0.98 0.16 
 
0.97 0.18 
zakdoek 896 400 
 
1005 381 
 
1.00 0.00 
 
0.97 0.17 
zaklamp 829 231 
 
931 488 
 
1.00 0.00 
 
1.00 0.00 
zeepbel 1447 739 
 
1627 568 
 
0.93 0.27 
 
0.78 0.42 
zeewater 960 353 
 
1148 592 
 
1.00 0.00 
 
1.00 0.00 
zwembad 858 351 
 
843 294 
 
0.93 0.27 
 
0.97 0.17 
zwerfhond 1185 423 
 
1280 552 
 
0.95 0.22 
 
0.97 0.17 
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Processing derivational morphology 
in first and second language reading acquisition 
 
Evidence from the identification of prefixed  
and pseudoprefixed words∗ 
 
 
ABSTRACT 
In Dutch, the links between orthography and morphology are not always 
consistent, such as in prefixed versus pseudoprefixed words. While this 
morpho-orthographic inconsistency may already cause processing difficulties 
for learners of Dutch as a first language (L1), it may be an even greater 
challenge to second language learners (L2), especially if their first language 
has a very transparent morphology, such as Turkish. We used a lexical 
decision task to test the processing of Dutch prefixed and pseudoprefixed 
words by monolingual Dutch (L1) children and by children with a Turkish-
speaking background (L2) from third and sixth grade. We found that the L2 
learners’ processing strategies were less efficient than those of the L1 learners, 
but also that this difference between the L1 and L2 learners was smaller in 
sixth grade than in third grade. Thus, with growing experience with Dutch, the 
processing strategies of the L2 learners became more similar to those of the L1 
learners.  
  
                                                 
∗ This chapter has been submitted for publication. 
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Background to the study 
In the course of literacy acquisition, a growing proportion of vocabulary 
constitutes morphologically complex words, such as compounds, inflected 
words, and derived words. It can be expected, therefore, that morphology 
plays an important role in word reading processes during literacy acquisition 
(Carlisle & Fleming, 2003; Verhoeven & Carlisle, 2006; Verhoeven & Perfetti, 
2011). However, in some languages, the mappings between orthographic 
structures and morphemes are not consistent. The Dutch orthographic 
structure be, for example, is a morphemic prefix in the word bespreken [to 
discuss], because it can be decomposed in the prefix be and the stem spreken 
[to speak], but is not a morpheme in the word bedriegen [to deceive], which is a 
non-derived word (i.e., the word driegen does not exist in Dutch1). Research on 
the distribution of prefixed and pseudoprefixed words in Dutch has shown 
that the number of types and tokens with pseudoprefixes or opaque prefixes 
in Dutch is indeed very large (Schreuder & Baayen, 1994). This morpho-
orthographic inconsistency makes it difficult to discern Dutch prefixed words 
from pseudoprefixed words, which may lead to morphological processing 
difficulties in the reading of these words, especially in beginning readers.  
A group of learners for which the reading of (pseudo)prefixed words may 
be particularly challenging are children who learn Dutch as a second language 
(L2). Many of these children lag behind in their Dutch vocabulary knowledge 
compared to their monolingual peers (e.g., Cremer & Schoonen, in press; 
Durgunoglu & Verhoeven, 1998; Verhallen & Schoonen, 1998; Vermeer, 2001). 
They may therefore have less knowledge of lexical morphology in their L2 
than native speakers, and may thus not be able to process complex words as 
efficiently as their monolingual peers. The central question in the present 
study is how such L2 learners process Dutch prefixed words and 
pseudoprefixed words in the context of reading acquisition in primary school, 
compared to their Dutch L1 peers.  
The processing of morphologically complex words has been extensively 
studied in adults (see e.g., Amenta & Crepaldi, 2012; Feldman, 1995; Marslen-
                                                 
1 Some pseudoprefixed words are historically prefixed and have fossilized over centuries (e.g., 
bedriegen is originally derived from the Middle Dutch word drieghen; van Wijk, 1912/1984). In 
addition, in some pseudoprefixed words, the stem is indeed an existing word, but different in 
meaning, such as in the word beheren [to manage], in which heren [gentlemen] is an existing 
Dutch word, but with an unrelated meaning. 
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Wilson, 2007, for overviews). Research in this field has demonstrated that 
readers can use two processing routes for the recognition of morphologically 
complex words: Whole-word processing (e.g., Butterworth, 1983) or 
morphological decomposition into the word’s constituents (e.g., Taft, 1994; 
Taft & Forster, 1975). These two processing routes can also be active in parallel 
to maximize processing efficiency; the extent to which both routes are used 
may depend on statistical, structural, and semantic properties of both the 
whole word and the morphemes (e.g., Bertram, Laine & Karvinen, 1999; 
Frauenfelder & Schreuder, 1992; Kuperman, Schreuder, Bertram, & Baayen, 
2009). Based on this, considering the properties of prefixed and 
pseudoprefixed words in Dutch, it can be argued that Dutch prefixed words 
can be processed on the basis of both decomposition and whole-word reading, 
while Dutch pseudoprefixed words can only be correctly processed using the 
whole-word route. Efficient processing of both prefixed words and 
pseudoprefixed words thus requires automaticity and flexibility in using both 
morphological and whole-word reading skills. 
It is not self-evident that L2 learners process morphologically complex 
words in the same way as L1 learners. A key issue in studies on L2 
morphological processing, therefore, is to what extent L2 learners are 
sensitive to L2 morphological information. Studies dealing with this issue have 
yielded mixed results. Diependaele, Duñabeitia, Morris, and Keuleers (2011), 
for example, investigated morphological priming of suffixed words in adult L1 
and L2 learners of English, and found similar effects of morphological 
processing in the L1 and L2 learners. Clahsen, Felser, Neubauer, Sato, and Silva 
(2010), on the other hand, concluded on the basis of a review on adult L2 
morphological processing that L2 learners are typically less sensitive to 
morphological information in their second language, and therefore mainly 
resort to whole-word strategies. In another review, Gor (2010) provided a 
more graded view by pointing out that L2 morphological processing is most 
likely dependent on a number of factors, including language-related factors 
like the morphological transparency of the target language, and participant-
related factors like L2 proficiency level and amount of experience in the L2. 
Less experienced L2 learners, for example, can be assumed to have relatively 
weak target language lexical representations, because the frequency with 
which they have been exposed to target language words is typically lower than 
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in more experienced learners (cf., Dijkstra & van Heuven, 2002). This may 
therefore reduce their efficiency in lexical and morphological processing. 
The studies on L2 morphological processing that were discussed above 
were all on adult processing. The question in the present study is how 
morphological processing takes place in child L2 learners in primary school, 
compared to their L1 peers. Most research on morphological processing by 
children has been done with monolingual, typically-developing children, 
which has demonstrated that morphological information plays a role in the 
reading process from as early as second grade in various languages (e.g., 
Burani, Marcolini, & Stella, 2002; Carlisle, 2000; Carlisle & Stone, 2005; Deacon 
& Kirby, 2004; Ku & Anderson, 2003; Laxon, Rickard, & Coltheart, 1992; Marec-
Breton, Gombert, & Colé, 2005; Perdijk, Schreuder, Baayen, & Verhoeven, 2012; 
Quémart, Casalis, & Colé, 2011; Rispens, McBride-Chang, & Reitsma, 2008; 
Schiff, Raveh, & Kahta, 2008). For example, English speaking children from 
second and third grade have been shown to read suffixed words, like shady, 
faster and more accurately than non-suffixed words that were matched in 
terms of orthographic structure, like lady (Carlisle & Stone, 2005). The role of 
morphology has also been shown to become more important in advanced 
stages of reading development, when readers have become more experienced. 
Rispens et al. (2008), for instance, found that (L1) Dutch word reading was 
influenced by morphological awareness in both first graders and sixth graders, 
but that awareness of derivational morphology only affected word reading in 
the more experienced sixth graders. Likewise, Quémart et al. (2011) found that 
French children from third, fifth, and seventh grade as well as a group of 
adults were all sensitive to morphological priming in a lexical decision task, 
but that morphological processing was more fine-tuned in adults.  
Two studies, to our knowledge, have investigated the processing of 
prefixed and pseudoprefixed words in the context of Dutch reading 
development. Assink, Vooijs, and Knuijt (2000) investigated the processing of 
non-words that either contained a real prefix or a matched non-morphemic 
orthographic structure by adult Dutch readers and children from grade six of 
primary school. Both the adults and primary school readers were slower and 
less accurate on the non-word items that contained a real prefix, but the adult 
readers were also sensitive to more fine-grained, distributional aspects of the 
prefixes, whereas the children were not. Verhoeven, Schreuder, and Haarman 
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(2006) asked children from third and sixth grade to read aloud prefixed and 
pseudoprefixed words that started with the orthographic structure be- (which 
can but does not always represent a prefix in Dutch). They found that words 
with a real prefix and words with a similar sound pattern as the real prefix 
were pronounced equally accurately, as opposed to words with only the same 
orthographic pattern but a different sound pattern. In a subsequent lexical 
decision task, Verhoeven et al. found that words with a similar sound pattern 
as prefixed words were processed more quickly and more accurately than 
words that only had a similar orthographic pattern as prefixed words, in both 
groups. Taken together, these studies show that preﬁxes are a functional unit 
of processing in the identiﬁcation of Dutch words from early stages of reading 
(third grade), and that fine-tuning of prefix processing in word recognition 
requires experience. 
Whereas the processing of morphology in L1 reading acquisition has been 
studied quite extensively, L2 studies in this field are more limited. A number of 
studies have investigated morphological awareness in young L2 learners 
(Kieffer & Lesaux, 2008; McBride-Chang, Cheung, Chow, Chow, & Choi, 2006; 
Saiegh-Haddad & Geva, 2008). Kieffer and Lesaux (2008), for example, found 
that L2 learners from fourth and fifth grade were aware of L2 derivational 
morphology, that this morphological awareness was correlated with L2 
reading comprehension, and that this relation became stronger from fourth to 
fifth grade. This suggests that L2 learners are sensitive to target language 
morphology, and that this sensitivity increases with increased target-language 
experience. However, these studies did not make a direct comparison between 
L1 and L2 learners, which makes it difficult to make statements about the L2 
learners’ level of sensitivity to morphology relative to their L1 peers. A 
number of studies did make a comparison between L1 and L2 learners (e.g., 
Nicoladis, Palmer, & Marentette, 2007; Paradis, Nicoladis, Crago, & Genesee, 
2011), and found that L2 learners were less accurate with respect to 
irregularities in inflectional morphology, but also that this difference between 
L1 and L2 learners was smaller when the L2 learners had had more exposure to 
the L2. However, these studies were on inflectional morphology in oral 
production, and not on derivational prefixation in reading. Thus, it remains 
unclear to what extent derivational prefixation is processed by L2 learners in 
primary school, compared to their L1 peers.  
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The goal of the present study is to shed more light on the processing of 
Dutch (pseudo)prefixed words in word reading by young L2 learners of Dutch 
compared to their L1 peers, and to examine potential differences between L1 
and L2 learners across primary grades (i.e., at different stages of reading 
development). We used a lexical decision task to test the processing of 
prefixed and pseudoprefixed words by monolingual (L1) Dutch children from 
third and sixth grade and bilingual children with a Turkish language 
background from the same age groups, who learned Dutch as their L2. The L2 
learners are part of a large minority population of Turkish people in the 
Netherlands. Most children belonging to this population nowadays were born 
in the Netherlands, but typically grow up in homes in which Turkish is still 
used quite extensively (cf., Backus, 2004, 2013; Scheele, Leseman, & Mayo, 
2010). The L2 learners generally have had less experience with the Dutch 
language than their monolingual peers and they often lag behind in their 
Dutch vocabulary knowledge (e.g., Cremer & Schoonen, in press; Durgunoglu & 
Verhoeven, 1998; Verhallen & Schoonen, 1998; Vermeer, 2001).  
Based on the earlier findings on the role of morphology and target-
language experience in L2 learners and bilingual children (e.g., Kieffer & 
Lesaux, 2008; Nicoladis et al., 2007; Paradis et al., 2011), we predicted that the 
L2 learners would be sensitive to the difference between prefixed and 
pseudoprefixed words, but that they would have particular difficulties with 
the pseudoprefixed words, compared to the L1 learners. That is, because the L2 
learners have had only limited exposure to Dutch, they may not (yet) be as 
much aware of the inconsistent nature of pseudoprefixed words in Dutch as 
their monolingual peers. What is more, as the home language (Turkish) of the 
L2 learners has a very consistent morphology (Göksel & Kerslake, 2005), the L2 
learners may not be as used to inconsistencies in the mapping between 
orthography and morphology, which would make the processing of 
pseudoprefixed words even more difficult. However, we also expected that, 
with increased exposure to Dutch and, therefore, increased knowledge of 
Dutch morphology and vocabulary, the L2 learners will use strategies that are 
more efficient in Dutch. We therefore predicted that the L2 learners in sixth 
grade would show a more similar pattern of results to the L1 learners than the 
L2 learners in third grade. 
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Method 
Participants 
A total of 98 children from third and sixth grade participated in this study. 
The children came from six different mainstream primary schools in different 
parts of the Netherlands. Forty-seven children from third grade participated, 
of which 23 were Turkish L2 learners of Dutch (15 boys and 8 girls; Age: M = 
8;7, SD = 0;7) and 24 were Dutch monolingual children (12 boys and 12 girls; 
Age: M = 8;4, SD = 0;6). In addition, 51 children from sixth grade participated, of 
which 25 were Turkish L2 learners of Dutch (9 boys and 16 girls; Age: M = 11;7, 
SD = 0;5) and 26 were Dutch monolingual children (13 boys and 13 girls; Age: M 
= 11;4, SD = 0;5).  
The Turkish L2 learners spoke primarily Turkish at home with at least one 
of their parents. In third grade, these L2 learners had a lower socio-economic 
status (SES) on average than the parents of the L1 learners (t(45) = 3.724, p = 
.001). In sixth grade, there was no significant difference. The SES was the 
average of the highest level of education of the mother and the father, 
measured on a 7-point scale. In addition, all children performed two tasks to 
assess their language skills in Dutch: a word decoding task called Drie-Minuten-
Toets (‘Three Minutes Test’; Verhoeven, 1995, henceforth DMT) and a 
vocabulary size task called Taaltoets Allochtone Kinderen (‘Language Test for 
Immigrant Children’; Verhoeven & Vermeer, 1993, henceforth TAK). In third 
grade, there was a significant difference between the scores of the L1 learners 
and the L2 learners on the DMT (t(45) = 2.325, p = .025). In sixth grade, there 
was no significant difference between the L1 and L2 learners on this test. On 
the TAK, the L1 learners outperformed the L2 learners in both grades (Grade 3: 
t(45) = 3.782, p < .001; Grade 6: t(49) = 6.235, p < .001). See Table 4.1 for the 
means and standard deviations of SES, the TAK, and the DMT.  
 
Table 4.1 
Means (Standard Deviations) of Socio-economic Status, Decoding Skills (DMT), and Vocabulary Size (TAK) 
    SES   DMT   TAK 
Grade 3 
L1 4.33 (0.96)   68.08 (17.35)   23.92 (7.95) 
L2 3.02 (1.42)   58.00 (11.71)   16.17 (5.89) 
          
Grade 6 
L1 3.90 (1.32)   89.31 (15.48)   40.77 (4.78) 
L2 3.36 (1.45)   87.12 (16.61)   30.92 (6.42) 
 
88 CHAPTER 4  
Materials 
Tasks to assess language skills. The TAK consists of 50 sentences in which a 
word or phrase is underlined. Below the sentences four options that define the 
meaning of the underlined part of the sentence are listed. The participants 
had to choose the correct meaning from these four options. The DMT consists 
of three cards with words. In this task, the children are instructed to read as 
many words as they can from one card within one minute, as accurately as 
possible. The number of words that is read incorrectly is then subtracted from 
the total count of words that the child read, thus providing a score per card. 
For the present study, the participants were asked to read only card three, 
which contains 120 words that consist of more than one syllable and can be 
either monomorphemic or polymorphemic.  
Lexical decision task. We selected 71 Dutch words, of which 36 were real 
prefixed words and 35 were pseudoprefixed words. The words in the category 
of prefixed words were words that had a transparent morphological structure, 
that is, when a word in this category would be decomposed into its 
constituents, the prefix and the stem of the word together would lead directly 
to the meaning of the whole word (e.g., be-spreken [‘to discuss’]; spreken 
meaning ‘to speak’). For the category of pseudoprefixed words, we used words 
in which decomposition would lead to a non-existent stem (e.g., be-driegen [‘to 
deceive’]) and words in which decomposition would lead to a stem that is a 
legal word in Dutch, but which would lead to an incorrect assumption about 
the meaning of the whole word (e.g., be-heren [‘to manage’], in which heren is a 
legal word in Dutch [‘gentlemen’] but is unrelated to the word beheren). All 
words started with the orthographic structure be-, ge-, or ver-, which all are 
possible prefixes and pseudoprefixes in Dutch. In all cases, the phonology of 
the first syllable was the same as the phonology of the words with a real prefix 
that had the same orthographic structure. Of the prefixed words, 22 were 
nouns and 14 were verbs. Of the pseudoprefixed words, 21 were nouns and 14 
were verbs. The Celex lexical database (Baayen, Piepenbrock, & Gulikers, 1995) 
was used to determine the frequencies of the words. The prefixed words had a 
mean lemma frequency per million of 19.2 (SD = 21.4), with a range between 2 
and 83. They had a length between 6 and 10 letters (M = 8.1; SD = 1.0). The 
pseudoprefixed words had a mean lemma frequency per million of 26.6 (SD = 
29.7), with a range between 2 and 92. They had a length between 6 and 10 
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letters (M = 7.8; SD = 1.0). A list of the target words can be found in Appendix 4-
A at the end of this chapter.  
In addition, 72 nonwords were constructed, all of which started with the 
orthographic structure be-, ge-, or ver-. To create these pseudowords, we 
changed one or two letters in the stem of an existing word. All pseudowords 
met the orthographic and phonotactic requirements for Dutch. 
 
Procedure 
Tasks to assess language skills. The participants were tested individually in 
a quiet room in their schools. The instructions for the DMT were to read the 
words on the card aloud as fast and as accurately as possible and to stop when 
the test leader indicated that one minute had passed. They were instructed to 
read column by column, starting in the upper-left corner. While the children 
were reading the words, the test leader coded which words were read 
incorrectly on a scoring form, underlining the last word the participant had 
read. The instructions for the TAK were done according to the standard 
instructions provided by the manual. The child was presented with 50 written 
sentences in which a word or phrase is underlined. Below the sentences four 
options that define the meaning of the underlined part of the sentence are 
listed. The child was instructed to choose the correct meaning from these four 
options. Both the DMT and the TAK were scored by counting the number of 
correct responses. 
Lexical decision task. The participants were tested in a quiet room in their 
schools, with two children being tested at the same time, each performing the 
lexical decision task individually on a laptop. They were instructed to 
determine as quickly and correctly as possible whether a string of letters 
presented on the screen was an existing Dutch word or not by pressing a key 
on an E-prime button box. Right-handed participants used the extreme right 
key to indicate that a letter string was an existing word and the extreme left 
key to indicate that a letter string was a pseudoword; left-handed participants 
used the extreme left key to indicate that a letter string was an existing word 
and the extreme right key to indicate that a letter string was a pseudoword. 
Each trial started with a fixation mark in the center of the screen for 1000 
milliseconds, after which the letter string was presented in the same position. 
The target remained visible for a maximum of 5000 milliseconds. The trial was 
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terminated either by a response of the participant or when the maximum of 
5000 milliseconds was reached (instances where no response was given after 
5000 milliseconds were treated as missing and not included in the analysis). 
Response latencies and accuracy scores were collected with E-prime 
(Schneider, Eschman, & Zuccolotto, 2002). 
The task started with ten practice trials, followed by a short break. This 
break provided an opportunity to give additional instructions if the children 
had not understood the task procedure. During the task, the participants had 
three more opportunities to take a break, which they could terminate by 
pressing a button on the button box. Because the task was more demanding 
for the children in the youngest age group, they tended to take slightly longer 
breaks. The complete task took 10 to 15 minutes to complete.  
 
Results 
Data analysis 
The data were analyzed using mixed models of covariance (e.g., Baayen, 
Davidson, & Bates, 2008), that is, a regression model with words and 
participants as random factors. Two separate mixed models were fitted for 
each grade, a mixed linear regression model with response times as dependent 
variable, and a mixed logistic regression model with accuracy scores as 
dependent variable. The central predictors in the models were prefix status 
(i.e., was the letter string be-, ge-, or ver- at the beginning of the word a prefix 
or not) and home language (i.e., was the participant an L1 learner of Dutch or a 
Turkish-Dutch L2 learner of Dutch). To make sure that effects of these 
predictors were truly driven by these predictors, we also included a number of 
control variables, namely the frequency of the word (frequency per million), 
word class2 (i.e., noun or verb), word length, word decoding skills (DMT), 
vocabulary knowledge (TAK), and socio-economic status (SES)3.  
                                                 
2 This predictor was included because nouns and verbs may, in certain contexts, be processed in 
different ways (cf. Vigliocco, Vinson, Druks, Barber, & Cappa, 2011, for a review).  
3 For 7 L2 learners (5 from third grade; 2 from sixth grade) and 9 L1 learners (5 from third grade; 
4 from sixth grade) we did not have the SES values. In these cases, we used the median values per 
language group (i.e., 3 for the L2 learners, 4 for the L1 learners). In addition, for 5 L2 learners (all 
from third grade) and 2 L1 learners (1 from third grade; 1 from sixth grade) we did not have the 
DMT values. In these cases, we used the median value per grade per language group (third grade 
L2 learners: 59; third grade L1 learners 71; sixth grade L1 learners 91).   
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The variable word frequency was transformed to a logarithmic scale in the 
analysis, as were the response times. Before fitting the models, trials on which 
participants responded faster than 200 milliseconds were removed from the 
dataset. Before analyzing the response times, we also removed the items on 
which a participant had responded incorrectly. Finally, after fitting a model, 
we ran the model again, but this time we removed, on the basis of the 
residuals, all responses that were at a distance of more than 2.5 standard 
deviations from the mean to avoid overly influential outliers in the model (see 
Baayen, 2008, p. 279). 
An overview per grade of the mean response times and the mean 
percentage correct per prefix condition in the lexical decision task is given in 
Table 4.2. An overview of the mean response times and the mean accuracy 
scores per grade and language learner group on each single target item is 
given in Appendix 4-B at the end of this chapter. 
 
Table 4.2 
Mean Response Times in Milliseconds over Correct Responses (Standard Deviations) and Mean Percentage 
Correct Responses (Standard Deviations) for the Lexical Decision Task 
 Reaction times  Accuracy scores 
 Prefix Pseudoprefix  Prefix Pseudoprefix 
Grade 3 
L1 1440 (695) 1424 (700)  75 (43) 68 (47) 
L2 1552 (737) 1420 (716)  68 (47) 67 (47) 
       
Grade 6 
L1 1036 (435) 1013 (455)  92 (28) 83 (37) 
L2 1064 (508) 1013 (479)  86 (35) 84 (37) 
 
Third grade 
A summary of the mixed linear regression model for the response times is 
given in Table 4.3. There was a main effect of word frequency (p < .001), which 
showed that the participants responded faster when the frequency of the word 
was higher. There was also a significant main effect of word length (p = .001), 
indicating that shorter words were recognized faster than longer words, and a 
main effect of DMT (p < .001), indicating that participants with good word 
decoding skills recognized the words faster than participants with poor word 
decoding skills. The analysis further yielded a significant interaction effect of 
prefix status and home language (p = .011), indicating that prefix status had a 
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larger influence on the response times of the L2 learners than on the response 
times of the L1 learners. Whereas the L1 learners hardly showed a difference 
in response times between prefixed and pseudoprefixed words, the L2 learners 
responded slower on prefixed words than on pseudoprefixed words, compared 
to the L1 learners (see Table 4.2 for descriptives). 
 
Table 4.3 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 3 
 Response Times  Accuracy Scores 
 
B SE B t value 
  
B SE B z value 
 (Intercept) 7.69 0.22 35.00 *** 
 
-6.64 1.96 -3.39 *** 
Prefix status (Prefix vs. pseudoprefix) -0.00 0.03 -0.05 
  
0.46 0.39 1.17 
 Word frequency -0.04 0.01 -3.65 *** 
 
0.68 0.15 4.41 *** 
Word category (Verb vs. noun) 0.03 0.03 1.08 
  
-0.40 0.39 -1.03 
 Word length 0.04 0.01 3.30 ** 
 
0.14 0.19 0.73 
 DMT -0.01 0.00 -5.33 *** 
 
0.05 0.01 3.78 *** 
TAK -0.00 0.00 -0.10 
  
0.03 0.03 0.97 
 SES 0.05 0.03 1.84 ^ 
 
-0.19 0.15 -1.25 
 Home language (Turkish vs. Dutch) -0.09 0.08 -1.14 
  
0.39 0.44 0.90 
 Prefix status × Home language 0.07 0.03 2.55 * 
 
-0.58 0.20 -2.88 ** 
Note. Standard deviations of random intercept terms in the response times analysis: 0.265 for 
subjects; 0.09421 for items; 0.336 for residual error. Standard deviations of random intercept 
terms in the accuracy scores analysis: 1.125 for subjects; 1.487 for items. 
***p < .001. **p < .01. *p < .05. ^p < .10. 
 
The analysis for the accuracy scores (see Table 4.3) yielded a significant 
main effect of word frequency (p < .001), showing that accuracy was higher 
when the frequency of the word was higher. There was also a main effect of 
DMT (p < .001), which indicates that participants with good word decoding 
skills were more accurate in their lexical decisions than participants with poor 
word decoding skills. The accuracy scores analysis further yielded an 
interaction effect of prefix status and home language (p = .004). Whereas the L2 
learners hardly showed a difference in accuracy scores between prefixed and 
pseudoprefixed words, the L1 learners responded relatively more accurately 
on prefixed words than on pseudoprefixed words, compared to the L2 learners 
(see also Table 4.2). 
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Sixth grade 
The response times analysis for sixth grade is summarized in Table 4.4. 
The analysis yielded a significant main effect of word frequency (p < .001), 
indicating that high-frequency words were read faster than low-frequency 
words. There was also a main effect of SES (p < .001), which indicates that 
children with a higher SES responded faster in general than children with a 
lower SES. There were no effects for home language or for prefix status.  
 
Table 4.4 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 6 
 Response Times  Accuracy Scores 
 
B SE B t value 
  
B SE B z value 
 (Intercept) 7.00 0.19 36.93 *** 
 
-13.49 3.56 -3.78 *** 
Prefix status (Prefix vs. pseudoprefix) 0.02 0.02 1.01 
  
0.86 0.69 1.25 
 Word frequency -0.04 0.00 -4.13 *** 
 
1.55 0.28 5.46 *** 
Word category (Verb vs. noun) 0.01 0.02 0.52 
  
-1.14 0.69 -1.65 ^ 
Word length 0.01 0.01 0.94 
  
1.18 0.35 3.36 *** 
DMT 0.00 0.00 0.18 
  
-0.01 0.02 -0.72 
 TAK 0.00 0.00 0.92 
  
-0.00 0.04 -0.01 
 SES -0.05 0.02 -3.36 *** 
 
0.29 0.16 1.76 ^ 
Home language (Turkish vs. Dutch) 0.00 0.06 0.05 
  
0.19 0.61 0.21 
 Prefix status × Home language 0.00 0.02 0.21 
  
-1.20 0.31 -3.82 *** 
Note. Standard deviations of random intercept terms in the response times analysis: 0.191 for 
subjects; 0.079 for items; 0.304 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 1.416 for subjects; 2.216 for items. 
***p < .001. ^p < .10. 
 
The accuracy scores analysis for sixth grade (see Table 4.4) again yielded a 
significant main effect of word frequency (p < .001), which showed that high-
frequency words were responded to more accurately than low-frequency 
words. There was also a main effect of word length (p < .001), indicating that 
performance was generally higher on longer words than on shorter words. 
The analysis further yielded a significant interaction effect of prefix status by 
home language (p < .001). Like in third grade, the L2 learners hardly showed 
any difference in accuracy scores between prefixed and pseudoprefixed words, 
whereas the L1 learners responded relatively more accurately on prefixed 
words than on pseudoprefixed words, compared to the L2 learners.  
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Combined analysis 
To investigate the differences between third and sixth grade more 
directly, we also performed an overall analysis in which the data from third 
and sixth grade were combined. The procedure for this analysis was the same 
as in the analyses for each grade separately, but now grade was added as a 
predictor. Again, a mixed linear regression model with the response times as 
dependent variable and a mixed logistic regression model with the accuracy 
scores as dependent variable were fitted. A summary of both models is 
presented in Table 4.5.  
In the model for the response times, there was again a significant effect of 
word frequency (p < .001), showing that high-frequency words were 
recognized faster than low-frequency words. The analysis further yielded 
significant effects of word length (p = .047) and DMT (p < .001), indicating that 
shorter words are generally recognized faster than longer words and that 
good word decoders are generally faster in their word recognition than poor 
word decoders. There was also a significant effect of grade (p < .001). 
Participants from sixth grade responded faster than participants from third 
grade. In addition, there was an interaction effect for prefix status and home 
language (p = .004), which showed that prefix status had a larger influence on 
the response times of the L2 learners than on the response times of the L1 
learners. L2 learners responded slower to prefixed words than to 
pseudoprefixed words in comparison to the L1 learners. The three-way 
interaction effect of prefix status, home language, and grade (p = .032) further 
indicates that the interaction effect for prefix status and home language was 
stronger in third grade than in sixth grade (see also the separate analyses of 
third grade and sixth grade).  
The model for the accuracy scores (Table 4.5) yielded significant main 
effects of word frequency (p < .001) and DMT (p = .039), similar to the response 
times analysis. High-frequency words were recognized more accurately than 
low-frequency words and good word decoders were generally more accurate 
in their lexical decisions than poor word decoders. There was also a significant 
effect of grade (p = .025), indicating that participants from sixth grade 
responded more accurately than participants from third grade. Finally, there 
was a significant interaction effect of prefix status by home language (p < .001), 
which indicated that the influence of prefix status was larger for the L1 
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participants than for the L2 participants. The L1 learners responded more 
accurately on prefixed words than on pseudoprefixed words, compared to the 
L2 learners. 
 
Table 4.5 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in the Combined Analysis 
 Response Times  Accuracy Scores 
 
B SE B t value 
  
B SE B z value 
 (Intercept) 7.56 0.15 49.31 *** 
 
-7.85 2.04 -3.85 *** 
Prefix status (Prefix vs. pseudoprefix) 0.00 0.03 0.16 
  
0.57 0.44 1.30 
 Word frequency -0.04 0.01 -4.03 *** 
 
0.87 0.17 5.12 *** 
Word category (Verb vs. noun) 0.02 0.02 0.99 
  
-0.46 0.43 -1.06 
 Word length 0.02 0.01 1.99 * 
 
0.31 0.21 1.43 
 DMT -0.01 0.00 -3.76 *** 
 
0.02 0.01 2.06 * 
TAK 0.00 0.00 0.83 
  
0.01 0.02 0.44 
 SES -0.01 0.02 -0.60 
  
0.04 0.12 0.31 
 Home language (Turkish vs. Dutch) -0.07 0.06 -1.12 
  
0.43 0.48 0.90 
 Grade (8 vs. 5) -0.29 0.08 -3.75 *** 
 
1.34 0.59 2.24 * 
Prefix status × Home language 0.08 0.03 2.89 ** 
 
-0.81 0.22 -3.70 *** 
Prefix status × Grade 0.02 0.02 0.80 
  
0.33 0.27 1.22 
 Home language × Grade 0.08 0.08 0.96 
  
-0.19 0.62 -0.31 
 Prefix status × Home language × Grade -0.08 0.04 -2.14 * 
 
-0.35 0.36 -0.98 
 Note. Standard deviations of random intercept terms in the response times analysis: 0.248 for 
subjects; 0.087 for items; 0.316846 for residual error. Standard deviations of random intercept 
terms in the accuracy scores analysis: 1.356 for subjects; 1.672 for items. 
***p < .001. **p < .01. *p < .05. 
 
Discussion 
We investigated the processing of derivational morphology in word 
recognition by young L1 and L2 learners. Using a Dutch lexical decision task, 
we examined whether Turkish-Dutch bilingual children and Dutch 
monolingual children from third and sixth grade would show differences in 
the processing of prefixed and pseudoprefixed words. We also examined 
whether these differences, if any, would be present at different grade levels. 
In both third and sixth grade as well as in the combined analysis, L1 
learners performed relatively more accurately on words with a prefix than on 
words with a pseudoprefix, compared to the L2 learners. In addition, the L2 
learners in third grade responded slower on prefixed words than on 
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pseudoprefixed words, compared to the L1 learners. This last difference 
between the L1 and L2 learners was not present in sixth grade, however, which 
was also confirmed in the combined analysis. In the combined analysis, we 
further found that the children’s performance in general (partly in the 
reaction times and partly in the accuracy scores) was influenced by word 
frequency, word length, word decoding ability, SES, and grade level. 
The finding that both the L1 and L2 learners showed differences to 
prefixed versus pseudoprefixed words (the L1 learners in terms of accuracy 
scores; the L2 learners in terms of response times in third grade) indicate that 
these readers process morphological information from a young age (though 
not in the same way). This corroborates the findings of morphological 
processing by Verhoeven et al. (2006) as well as other findings on the role of 
morphology in primary school readers (e.g., Burani et al., 2002; Carlisle, 2000; 
Carlisle & Stone, 2005; Deacon & Kirby, 2004; Ku & Anderson, 2003; Laxon et 
al., 1992; Marec-Breton et al., 2005; Perdijk et al., 2012; Quémart et al., 2011; 
Rispens et al., 2008; Schiff et al., 2008). What makes our study especially 
interesting is that we not only found effects of morphological processing in L1 
learners but also in L2 learners. 
The finding that the L1 learners were relatively more accurate on prefixed 
than on pseudoprefixed words compared to the L2 learners indicates that the 
L1 learners have more knowledge of Dutch words than the L2 learners, and 
that they can use this knowledge more efficiently in the processing of prefixed 
words. The L1 learners can benefit from the fact that prefixed words can be 
processed on the basis of both decomposition and whole-word reading, which 
is not the case in pseudoprefixed words. As a result, when a prefixed word is 
read, readers can use both whole-word processing and decomposition, leading 
to double confirmation about the identity of a word in the case of prefixed 
words. This interpretation of the combined use of whole-word reading and 
decomposition is strengthened by the fact that the L1 learners did not show a 
difference in response times between prefixed and pseudoprefixed words. 
That is, if the L1 learners would have relied only on decomposition, then this 
would have led to a misinterpretation of the pseudoprefixed words, 
necessitating a reanalysis of the word, which should have been reflected in 
longer reaction times to the pseudoprefixed words compared to the prefixed 
words. As we did not find differences in response times in the L1 learners, it 
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can be assumed that the L1 learners did not rely purely on decomposition but 
also used whole-word processing in the reading of these words. This 
interpretation is also consistent with a proposal by Frauenfelder and 
Schreuder (1992), who argue that the reading of morphologically complex 
words can in certain instances be enhanced relative to monomorphemic words 
due to the fact that both the decomposition and the whole-word route lead to 
the same interpretation of the word and thus facilitate each other (see also 
Bertram et al., 1999; Kuperman et al., 2009). 
The fact that the L2 learners did not make a difference in accuracy on the 
prefixed versus pseudoprefixed words indicates that the L2 learners did not 
process morphological information with the same level of efficiency as L1 
learners. A plausible reason for this is that the L2 learners were not yet 
experienced enough with the L2, leading to reduced vocabulary knowledge 
compared to their L1 peers (see also Cremer & Schoonen, in press; Durgunoglu 
& Verhoeven, 1998; Verhallen & Schoonen, 1998; Vermeer, 2001). As a 
consequence of this reduced vocabulary knowledge, lexical and morphological 
processing is more effortful and error-prone in these L2 learners. 
The importance of vocabulary knowledge and language experience has 
also been emphasized in the context of reading acquisition. For example, 
according to the lexical quality hypothesis (e.g., Perfetti, 1994; Perfetti & Hart, 
2002), reading skill is for a great deal dependent on well-developed lexical 
representations in the reader’s mental lexicon. This mental lexicon can be 
seen as a network of associations between orthographic, phonological, and 
semantic representations (cf., Verhoeven & Perfetti, 2011). With increased 
experience, cross-associations between these representations at multiple 
levels of processing will become increasingly attuned to the characteristics of 
the target language, leading to an increased redundancy and precision of 
morphological and lexical information in the mental lexicon (cf., Plaut & 
Gonnerman, 2000; Seidenberg & Gonnerman, 2000; Verhoeven & Perfetti, 2011; 
Verhoeven & Schreuder, 2011). Experienced readers will therefore be able to 
use both morphological and whole-word information as cues for word 
identification, and thus to read words correctly and fluently.  
An interesting finding was that the L2 learners in third grade responded 
relatively slower on prefixed words than on pseudoprefixed words, in contrast 
with their L1 peers. It is clear from this finding that the L2 learners in third 
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grade used morphology in the processing of the presented words, but were not 
able to use morphological processing strategies in a functional and efficient 
way. That is, as explained earlier in this chapter, processing morphology in the 
reading of (pseudo)prefixed words should in principle lead to an advantage for 
prefixed words, not to a disadvantage. A possible explanation for this finding 
could be that activation of the word stem during morphological decomposition 
of prefixed words resulted in competing activation of the word stem with the 
entire prefixed word, instead of facilitating activation (see Libben, 2006, for a 
related account in the case of compounds). It can be argued that this a 
sufficient amount of lexical knowledge and a high level of morphological and 
lexical cross-association in the mental lexicon is required before activation of 
the word stem in the reading of prefixed words becomes facilitating. 
Apparently, the L2 learners’ lexical representations in third grade were not yet 
rich and strong enough to process the prefixed words in an efficient way. 
Importantly, as opposed to the L2 learners in third grade, the L2 learners 
in sixth grade did not show any response time differences between prefixed 
and pseudoprefixed words, which was confirmed in the combined analysis. 
The L2 learners in sixth grade thus behaved more similar to their L1 peers 
than the L2 learners in third grade did. This indicates that the L2 learners 
catch up with their L1 peers once they have more experience with Dutch. 
However, the L2 learners in sixth grade were not yet at the same level of 
morphological processing of (pseudo)prefixed words as the L1 learners in sixth 
grade. That is, whereas the L1 learners were able to benefit from their 
morphological knowledge in the processing of (pseudo)prefixed words (as 
reflected in higher accuracy scores on prefixed than on pseudoprefixed 
words), the L2 learners did not show a difference in accuracy scores on the 
prefixed versus pseudoprefixed words. Nonetheless, it is clear that the 
differences between the L1 and L2 learners were smaller in sixth grade than in 
third grade.  
A limitation of the study concerns its cross-sectional design. Although our 
study provides important indications on the development of morphological 
processing skills, it did not investigate development itself. Therefore, to gain 
more insight into the process of reading acquisition, longitudinal designs 
should be used. Another limitation is that we focused mostly on the role of 
target-language experience in the L2 learners, and not on other factors that 
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may influence L2 morphological processing, such as transfer of L1 
morphological processing strategies (cf., e.g., Gor, 2010; Larsen-Freeman, 
2010). Studies on adult morphological processing in bilinguals have indeed 
yielded cross-language morphological effects (e.g., Gor & Cook, 2010; Ko, 
Wang, & Kim, 2011; Lehtonen, Niska, Wande, Niemi, Laine, 2006; Lowie, 2000; 
Portin, Lehtonen, Harrer, Wande, Niemi, & Laine, 2008). In addition, studies on 
morphological awareness in children have indicated that morphological 
awareness in one language can predict morphological awareness in the other 
(Hayashi & Murphy, 2013; Pasquarella, Chen, Lam, Luo, & Ramirez, 2011) and 
that morphological awareness in the L1 can influence word reading 
performance in the L2 (Ramirez, Chen, Geva, & Kiefer, 2010). It could therefore 
be the case that young L2 learners adopt L1 reading strategies in the reading 
of L2 words. Whereas we chose to keep the potential role of L1 transfer 
constant by only including children with a Turkish background, future studies 
could systematically manipulate the language background of the L2 learners to 
gain more insight into the role of L1 transfer (see Jarvis, 2000; 2010, for more 
information on methodological approaches to the study of L1 transfer).   
To conclude, we found differences in the processing of Dutch prefixed and 
pseudoprefixed words between L1 learners and L2 learners of Dutch. These 
differences are most likely caused by the L2 learners’ lower level of experience 
with Dutch, leading to less efficient processing of (pseudo)prefixed words. 
Importantly, however, the differences between the L1 and L2 learners were 
smaller in sixth grade than in third grade. Therefore, with growing experience 
with Dutch, L2 learners’ processing strategies in the recognition of prefixed 
words become more similar to those of L1 learners.   
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Appendix 4-A 
All prefixed and pseudoprefixed words with frequency information 
 
Pseudoprefixed nouns Target word Frequency 
 bedrag (sum) 49 
 beginner (beginner) 2 
 beschuit (Dutch rusk / biscuit) 2 
 bestand (file) 19 
 bestek (cutlery) 9 
 bestemming (destination) 22 
 gedicht (poem) 61 
 gedrocht (misshapen thing) 2 
 geheugen (memory) 40 
 gehucht (small village) 5 
 gelukkige (happy / lucky person) 8 
 gespuis (rabble) 2 
 getuige (witness) 6 
 gewaad (dress / robe) 11 
 gewricht (joint) 5 
 verdriet (grief / sadness) 54 
 verloofde (fiancé[e]) 3 
 verrader (traitor) 8 
 verstand (mind / intellect) 51 
 verwant (relative) 4 
 verzuim (omission) 2 
 
 
Pseudoprefixed verbs Target word Frequency 
 bedriegen (to deceive) 16 
 beheren (to manage) 10 
 bereiden (to prepare / to cook) 62 
 berichten (to report) 8 
 beweren (to claim) 84 
 bewijzen (to prove) 81 
 gedogen (to tolerate) 3 
 getuigen (to testify) 28 
 verbazen (to amaze / to surprise) 66 
 verdienen (to earn / to deserve) 92 
 verduren (to endure) 5 
 vernielen (to destroy) 12 
 verplegen (to nurse) 6 
 verstaan (to [be able to] hear) 92 
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Prefixed nouns Target word Frequency 
 bemanning (crew) 23 
 berijder (rider) 2 
 besparing (saving) 3 
 bevolking (population) 83 
 bewaker (guard) 21 
 bewoner (inhabitant / resident) 35 
 gebrom (humming) 3 
 gedeelte (part) 66 
 gedreun (boom[ing]) 2 
 gegiechel (giggling) 3 
 gehoor (hearing) 18 
 geklets (chatter) 3 
 gekrijs (scream[ing]) 4 
 gerammel (rattle) 2 
 geschenk (present) 18 
 geschrift (writing) 27 
 verbinding (connection) 43 
 verdeling (division) 24 
 verkoper (salesman) 14 
 vertaling (translation) 25 
 vervolg (continuation / sequel) 15 
 verzorger (attendant / caretaker) 2 
 
 
Prefixed verbs Target word Frequency 
 bedanken (to thank) 36 
 begluren (to spy on) 2 
 belichten (to light / illuminate) 9 
 bespreken (to discuss) 75 
 bewonen (to inhabit / to live in) 18 
 bezeren (to get hurt) 4 
 gedenken (to remember / commemorate) 2 
 geleiden (to guide / conduct) 2 
 vereren (to worship) 14 
 vergaan (to perish) 20 
 verhoren (to interrogate) 6 
 verkleden (to change clothes) 9 
 versterken (to strengthen) 53 
 vervalsen (to forge) 5 
 
Note. The frequency measure refers to lemma frequency counts per million, 
based on the Celex lexical database (Baayen, Piepenbrock, & Gulikers, 1995). 
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Appendix 4-B 
Reaction times and accuracy scores per target item,  
broken down by grade level and language learner group 
 
Grade 3 
    Response Times   Accuracy Scores 
    L1 learners   L2 learners   L1 learners   L2 learners 
Target Prefix status M SD   M SD   M SD   M SD 
bedrag pseudopref. 1193 428   1141 525   0.96 0.20   0.91 0.29 
bedriegen pseudopref. 1643 620   1765 756   0.78 0.42   0.73 0.46 
beginner pseudopref. 1245 498   1128 347   0.88 0.34   0.87 0.34 
beheren pseudopref. 1032 286   1338 552   0.38 0.49   0.50 0.51 
bereiden pseudopref. 1597 868   1457 714   0.75 0.44   0.70 0.47 
berichten pseudopref. 1125 404   1388 617   0.96 0.20   0.83 0.39 
beschuit pseudopref. 1422 702   1324 434   0.88 0.34   0.91 0.29 
bestand pseudopref. 1364 698   1178 384   0.87 0.34   0.70 0.47 
bestek pseudopref. 1357 483   1331 580   0.92 0.28   0.87 0.34 
bestemming pseudopref. 1376 478   1891 905   0.87 0.34   0.73 0.46 
beweren pseudopref. 1555 795   1663 816   0.65 0.49   0.60 0.50 
bewijzen pseudopref. 1608 739   1358 692   0.92 0.28   0.87 0.34 
gedicht pseudopref. 1385 826   1006 454   0.88 0.34   0.96 0.21 
gedogen pseudopref. 1438 385   1191 612   0.13 0.34   0.30 0.47 
gedrocht pseudopref. 2003 1121   1538 682   0.25 0.44   0.36 0.49 
geheugen pseudopref. 1262 490   1536 775   0.83 0.38   0.78 0.42 
gehucht pseudopref. 1453 622   1233 655   0.29 0.46   0.35 0.48 
gelukkige pseudopref. 1383 666   1407 684   0.96 0.20   0.74 0.45 
gespuis pseudopref. 1601 671   1653 1158   0.29 0.46   0.39 0.50 
getuige pseudopref. 1794 927   1379 517   0.75 0.44   0.65 0.49 
getuigen pseudopref. 1390 697   1463 834   0.83 0.38   0.78 0.42 
gewaad pseudopref. 1353 1149   1120 536   0.13 0.34   0.39 0.50 
gewricht pseudopref. 1757 486   1757 1155   0.41 0.50   0.30 0.47 
verbazen pseudopref. 1590 892   1302 542   0.59 0.50   0.81 0.40 
verdienen pseudopref. 1344 806   1699 904   0.88 0.34   0.91 0.29 
verdriet pseudopref. 1026 417   1198 438   0.92 0.28   0.83 0.39 
verduren pseudopref. 1359 720   1413 634   0.63 0.49   0.55 0.51 
verloofde pseudopref. 1635 993   1660 844   0.86 0.35   0.82 0.39 
vernielen pseudopref. 1606 814   1473 811   0.92 0.28   0.83 0.39 
verplegen pseudopref. 1297 356   1697 1032   0.73 0.46   0.78 0.42 
verrader pseudopref. 1749 1000   1709 926   0.83 0.38   0.74 0.45 
verstaan pseudopref. 1397 734   1459 778   0.96 0.20   0.86 0.35 
verstand pseudopref. 1333 592   1388 642   0.87 0.34   0.83 0.39 
verwant pseudopref. 1497 660   1590 907   0.22 0.42   0.30 0.47 
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verzuim pseudopref. 1431 605   1189 327   0.25 0.44   0.32 0.48 
bedanken prefixed 1206 585   1360 583   1.00 0.00   0.96 0.21 
begluren prefixed 1964 1065   1536 612   0.50 0.51   0.43 0.51 
belichten prefixed 1388 550   1838 951   0.46 0.51   0.48 0.51 
bemanning prefixed 1432 731   1688 911   0.71 0.46   0.55 0.51 
berijder prefixed 1343 572   1743 705   0.50 0.51   0.64 0.49 
besparing prefixed 1539 801   1489 618   0.61 0.50   0.59 0.50 
bespreken prefixed 1335 516   1651 919   0.88 0.34   0.87 0.34 
bevolking prefixed 1571 748   1506 663   0.79 0.41   0.70 0.47 
bewaker prefixed 1184 510   1373 528   0.88 0.34   0.83 0.39 
bewonen prefixed 1328 657   1403 873   0.79 0.41   0.78 0.42 
bewoner prefixed 1410 847   1645 844   1.00 0.00   0.87 0.34 
bezeren prefixed 1433 634   1485 369   0.83 0.38   0.59 0.50 
gebrom prefixed 1573 746   1609 804   0.79 0.41   0.61 0.50 
gedeelte prefixed 1424 600   1561 506   0.75 0.44   0.78 0.42 
gedenken prefixed 1493 776   1597 725   0.67 0.48   0.61 0.50 
gedreun prefixed 1865 800   1941 1170   0.52 0.51   0.39 0.50 
gegiechel prefixed 1317 355   1967 959   0.61 0.50   0.68 0.48 
gehoor prefixed 1328 517   1011 341   0.92 0.28   0.91 0.29 
geklets prefixed 1460 673   1599 680   1.00 0.00   0.78 0.42 
gekrijs prefixed 1362 507   1542 564   0.83 0.38   0.64 0.49 
geleiden prefixed 1715 1039   1360 399   0.63 0.49   0.48 0.51 
gerammel prefixed 1519 531   1594 771   0.75 0.44   0.65 0.49 
geschenk prefixed 1263 925   1428 726   0.91 0.29   0.87 0.34 
geschrift prefixed 1514 769   1856 817   0.58 0.50   0.45 0.51 
verbinding prefixed 1503 647   1710 868   0.79 0.41   0.86 0.35 
verdeling prefixed 1453 632   1544 744   0.48 0.51   0.61 0.50 
vereren prefixed 1933 893   1775 913   0.17 0.38   0.23 0.43 
vergaan prefixed 1328 544   1390 853   0.75 0.44   0.83 0.39 
verhoren prefixed 1201 530   1402 566   0.79 0.41   0.61 0.50 
verkleden prefixed 1342 591   1772 678   0.88 0.34   0.77 0.43 
verkoper prefixed 1123 433   1330 737   0.96 0.20   0.87 0.34 
versterken prefixed 1880 729   2047 771   0.83 0.38   0.76 0.44 
vertaling prefixed 1444 682   1469 903   0.87 0.34   0.52 0.51 
vervalsen prefixed 1610 636   1710 787   0.88 0.34   0.59 0.50 
vervolg prefixed 1730 1059   1317 600   0.96 0.21   0.83 0.39 
verzorger prefixed 1236 528   1516 569   0.83 0.38   0.78 0.42 
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Grade 6 
    Response Times   Accuracy Scores 
    L1 learners   L2 learners   L1 learners   L2 learners 
Target Prefix status M SD   M SD   M SD   M SD 
bedrag pseudopref. 1025 379   1007 491   0.92 0.27   0.92 0.28 
bedriegen pseudopref. 964 541   1092 693   0.92 0.27   0.92 0.28 
beginner pseudopref. 963 485   974 610   1.00 0.00   1.00 0.00 
beheren pseudopref. 978 419   1033 442   0.96 0.20   0.96 0.20 
bereiden pseudopref. 1331 1006   1080 589   0.88 0.33   0.96 0.20 
berichten pseudopref. 1013 412   875 260   1.00 0.00   0.96 0.20 
beschuit pseudopref. 971 248   1136 593   0.96 0.20   1.00 0.00 
bestand pseudopref. 949 282   949 286   1.00 0.00   1.00 0.00 
bestek pseudopref. 1041 292   953 323   0.96 0.20   1.00 0.00 
bestemming pseudopref. 944 290   1031 513   1.00 0.00   1.00 0.00 
beweren pseudopref. 1024 412   922 340   0.96 0.20   0.88 0.33 
bewijzen pseudopref. 973 419   956 371   1.00 0.00   0.96 0.20 
gedicht pseudopref. 835 203   861 336   1.00 0.00   0.92 0.28 
gedogen pseudopref. 941 342   1096 528   0.31 0.47   0.48 0.51 
gedrocht pseudopref. 1143 492   894 476   0.50 0.51   0.44 0.51 
geheugen pseudopref. 936 230   1061 494   0.96 0.20   1.00 0.00 
gehucht pseudopref. 1110 516   1053 548   0.58 0.50   0.52 0.50 
gelukkige pseudopref. 1060 483   1050 514   0.96 0.20   1.00 0.00 
gespuis pseudopref. 1201 505   2005 936   0.54 0.51   0.28 0.46 
getuige pseudopref. 1034 466   993 374   0.96 0.20   0.84 0.37 
getuigen pseudopref. 1151 510   933 363   0.92 0.27   0.96 0.20 
gewaad pseudopref. 1301 1028   942 471   0.35 0.49   0.48 0.51 
gewricht pseudopref. 1267 529   967 284   0.65 0.49   0.68 0.48 
verbazen pseudopref. 935 318   967 438   1.00 0.00   1.00 0.00 
verdienen pseudopref. 961 455   840 303   0.96 0.20   0.96 0.20 
verdriet pseudopref. 916 364   929 344   1.00 0.00   0.96 0.20 
verduren pseudopref. 1031 364   1175 745   0.92 0.27   0.75 0.44 
verloofde pseudopref. 1202 636   1154 481   0.96 0.20   0.96 0.20 
vernielen pseudopref. 828 178   996 390   0.85 0.37   0.92 0.28 
verplegen pseudopref. 1065 480   1133 442   0.96 0.20   0.96 0.20 
verrader pseudopref. 976 490   1076 453   0.92 0.27   0.96 0.20 
verstaan pseudopref. 839 199   896 459   1.00 0.00   1.00 0.00 
verstand pseudopref. 861 240   962 436   0.96 0.20   0.96 0.20 
verwant pseudopref. 1160 470   1119 564   0.46 0.51   0.56 0.51 
verzuim pseudopref. 582 343   1112 570   0.08 0.27   0.56 0.51 
bedanken prefixed 997 385   884 318   1.00 0.00   1.00 0.00 
begluren prefixed 1137 438   1010 242   0.81 0.40   0.72 0.46 
belichten prefixed 1053 393   968 462   0.85 0.37   0.76 0.44 
bemanning prefixed 997 293   1074 481   0.96 0.20   0.96 0.20 
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berijder prefixed 942 320   1271 513   0.77 0.43   0.63 0.49 
besparing prefixed 1160 372   1085 432   0.92 0.27   0.92 0.28 
bespreken prefixed 947 271   801 197   1.00 0.00   1.00 0.00 
bevolking prefixed 1116 558   1015 459   1.00 0.00   1.00 0.00 
bewaker prefixed 957 299   908 544   0.96 0.20   0.96 0.20 
bewonen prefixed 953 346   1011 368   0.88 0.33   0.96 0.20 
bewoner prefixed 821 213   1057 517   0.96 0.20   0.88 0.33 
bezeren prefixed 1137 537   1077 549   0.88 0.33   0.76 0.44 
gebrom prefixed 1022 327   1125 449   0.85 0.37   0.64 0.49 
gedeelte prefixed 869 250   903 269   0.96 0.20   0.96 0.20 
gedenken prefixed 960 336   1073 456   0.81 0.40   0.60 0.50 
gedreun prefixed 1140 448   1091 446   0.73 0.45   0.68 0.48 
gegiechel prefixed 1242 675   1581 806   0.88 0.33   0.79 0.41 
gehoor prefixed 893 317   815 263   1.00 0.00   0.96 0.20 
geklets prefixed 948 334   1194 778   1.00 0.00   0.96 0.20 
gekrijs prefixed 979 311   1122 712   0.81 0.40   0.80 0.41 
geleiden prefixed 1373 936   1080 539   0.88 0.33   0.88 0.33 
gerammel prefixed 1133 367   1356 595   0.96 0.20   0.68 0.48 
geschenk prefixed 965 341   822 288   0.96 0.20   0.92 0.28 
geschrift prefixed 1047 431   1175 631   0.92 0.27   0.84 0.37 
verbinding prefixed 1067 354   1151 664   1.00 0.00   0.96 0.20 
verdeling prefixed 1130 482   1182 528   0.88 0.33   0.88 0.33 
vereren prefixed 1484 605   1737 712   0.62 0.50   0.52 0.51 
vergaan prefixed 1035 423   967 343   1.00 0.00   0.88 0.33 
verhoren prefixed 1107 647   1038 440   0.92 0.27   0.88 0.33 
verkleden prefixed 1007 347   1078 450   1.00 0.00   0.96 0.20 
verkoper prefixed 879 309   944 386   1.00 0.00   0.96 0.20 
versterken prefixed 1152 482   1317 649   0.92 0.27   0.92 0.28 
vertaling prefixed 1008 431   1018 396   0.96 0.20   1.00 0.00 
vervalsen prefixed 1036 248   1097 442   0.96 0.20   0.88 0.33 
vervolg prefixed 1022 518   908 279   0.92 0.27   0.96 0.20 
verzorger prefixed 842 216   1009 375   1.00 0.00   0.96 0.20 
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Processing of regular and irregular past tense  
verb forms in first and second language  
reading acquisition∗   
 
 
ABSTRACT 
We investigated the written word identification of regular and irregular past 
tense verb forms by L1 and L2 learners of Dutch in third and sixth grade of 
primary school. Using a lexical decision task, we measured reaction times and 
accuracy scores to the identification of regular and irregular past tense verb 
forms by children from Turkish-speaking homes (L2 learners) and children 
from monolingual Dutch-speaking homes (L1 learners). We found that 
beginning readers of Dutch (both L1 and L2 learners) had relatively more 
difficulties with the identification of irregular verb forms than regular verbs 
forms, but that these effects were stronger for the L2 learners than for the L1 
learners. These processing differences were only present in third grade and 
not in sixth grade, however, indicating that with increased target-language 
experience, the reading of past tense verb forms becomes more fluent and 
automatized. 
  
                                                 
∗ A slightly adapted version of this chapter has been accepted for publication in Language 
Learning. 
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Background to the study 
A notoriously difficult aspect of learning a second language is inflectional 
morphology, such as irregularities in past tense verb formation (Larsen-
Freeman, 2010). In Dutch, for example, the regular way to form a past tense is 
by adding the inflection –te(n)/-de(n) to the stem of the verb, such as in dansen – 
danste(n) [‘danced’] and bellen – belde(n) [‘phoned’]1, while the irregular past 
tense is formed by a vowel change in the stem, such as in blazen – blies/bliezen 
(‘to blow – blew’) and duiken – dook/doken (‘to dive – dove’). Thus, the form 
overlap between the past tense form and the verb’s base form is much smaller 
for irregular than for regular verbs. Such irregularities in past tense formation 
have been found to cause difficulties for adult second language learners in 
both language production and comprehension (see e.g., Clahsen, Felser, 
Neubauer, Sato, and Silva, 2010; Gor, 2010; Larsen-Freeman, 2010, for reviews), 
and for young bilingual children in oral language production (e.g., Paradis, 
Nicoladis, Crago, & Genesee, 2011).  
Building on these earlier findings, the present study addresses the 
question to what extent young second language learners have difficulties with 
regular and irregular verb forms in the context of written word identification. 
This is an important question, because word identification is an essential 
element of reading ability and reading comprehension (e.g., Perfetti & Hart, 
2002; Verhoeven & Perfetti, 2011), which in turn are key predictors of 
academic success. To gain more insight into the mechanisms of L2 word 
identification in primary school, we investigated the processing of written 
regular and irregular past tense verb forms by young L2 learners of Dutch, 
compared to their monolingual peers. 
The processing of inflectional morphology in (ir)regular verbs has 
received considerable attention from various theoretical perspectives in 
various areas of language acquisition research (e.g., Bybee, 1995; McClelland & 
Patterson, 2002; Pinker & Ullman, 2002; Seidenberg & Elman, 1999; see e.g., 
Gor, 2010, for an overview in the context of L2 acquisition). A perspective that 
is of particular relevance to word reading is the explanation of lexical 
processing of (ir)regular verbs in terms of morphological processing routes. 
The literature on morphological processing in word reading distinguishes two 
processing routes for morphologically complex word recognition: 
                                                 
1
 The use of –te or –de is determined by the voicedness of the last phoneme of the stem. 
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decomposition (i.e., analyzing the word into its constituent morphemes [e.g., 
danste: dans + -te], from which the word’s meaning [dance + past tense] is 
reconstructed; e.g., Taft, 1994; Taft & Forster, 1975) and whole-word 
processing (i.e., reading the word without decomposition, reflecting storage of 
these word forms as separate entries in the mental lexicon; e.g., Butterworth, 
1983). It has been suggested that these processing routes can both be active in 
parallel to facilitate processing, and that the extent to which both routes are 
used depends on multiple factors, including structural and formal properties 
of the word to be processed (e.g., Frauenfelder & Schreuder, 1992; Kuperman, 
Schreuder, Bertram, & Baayen, 2009; see Amenta & Crepaldi, 2012; Feldman, 
1995; Kuperman, 2008; Marslen-Wilson, 2007, for overviews on morphological 
processing in adults). With respect to the processing of Dutch (ir)regular verb 
forms, it can be argued that regular past tense forms can both be decomposed 
into their constituent morphemes (i.e., the stem and the inflection) and 
processed as whole words, whereas irregular past tense forms can only be 
processed as whole words.  
Another perspective from which an advantage of regular over irregular 
verbs follows, concerns the distributional and structural properties of these 
words. The regular past tense form in Dutch has a high type frequency (i.e., 
high number of verbs with the regular past tense construction) and a strong 
morphophonological overlap (consistency) between different verb forms 
(similar to English; see Bybee, 1995). That is, it is always formed by addition of 
the inflection –te or –de to the stem of the verb. The irregular past tense, on 
the other hand, has a low type frequency and is difficult to predict on the basis 
of a verb’s form. For instance, the verbs kopen (‘to buy’) and lopen (‘to walk’) 
are both irregular, but the past tense form of kopen (kocht) is quite different 
from the past tense form of lopen (liep).2 Because of this low type frequency and 
morphophonological inconsistency, processing efficiency of irregular verb 
forms will be dependent on the verb form’s token frequency (i.e., frequency of 
the specific lexical item; see e.g., N. C. Ellis, 2002, for more information), 
whereas the processing of regular verb forms will be aided by token frequency 
and a high type frequency and morphophonological consistency. Therefore, it 
                                                 
2 See Booij (2002) for an extensive paradigm of Dutch irregular verb forms, in which some 
regularities may yet be observed. 
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can be expected that, when token frequency is kept constant, regular verbs 
will be easier to process than irregular verbs. 
Based on the theoretical arguments made above, it can be assumed that 
especially beginning readers will have difficulties with irregular verb forms 
relative to regular verb forms. That is, in terms of processing routes, irregular 
verb forms can only be read by means of whole-word processing, contrary to 
regular verb forms. To be able to efficiently use the whole-word processing 
strategy, readers need strong word recognition skills that are typically 
developed in a relatively late stage of reading acquisition (Ehri, 2005). In terms 
of distributional and structural properties of words, the processing of 
irregular verb forms will be relatively more dependent on the verb’s (token) 
frequency, because irregular verb forms lack the advantage of a high type 
frequency and high morphophonological consistency. Therefore, a reader 
needs a sufficient amount of target-language exposure to build up knowledge 
of target-language word forms that help to compensate for the processing 
disadvantage of irregular verb forms (see also N. C. Ellis, 2002). In order to 
build up these lexical processing skills and knowledge of word forms, 
experience with the target language is essential, in terms of both target-
language exposure and practice with word reading. That is, with growing 
target-language experience, readers will not only learn more words and thus 
develop stronger lexical representations in the mental lexicon (Perfetti & 
Hart, 2002), but will also develop the reading skills necessary to employ these 
representations during word reading. This will enhance fluency of word 
processing, and should thus also decrease the processing difficulty of irregular 
verb forms relative to regular verb forms. 
Because target-language experience and word knowledge are assumed to 
be important for the reading of (ir)regular verb forms, it is plausible to assume 
that the processing of irregular verb forms will be especially problematic for 
L2 learners. That is, L2 learners have typically had less exposure to their L2 
than their L1 peers, and thus also have had fewer encounters with L2 words 
than their L1 peers. This leads to relatively weak lexical representations of L2 
words in the L2 learners’ mental lexicon, which is consistent with earlier 
findings that L2 learners in primary school typically lag behind their 
monolingual peers in terms of vocabulary knowledge (e.g., Cremer & 
Schoonen, in press; Durgunoglu & Verhoeven, 1998; Verhallen & Schoonen, 
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1998; Vermeer, 2001). Therefore, it can be assumed that the processing of 
irregular compared to regular verb forms will be particularly difficult for L2 
learners.  
Although not in the domain of reading, a number of studies have found 
support for this hypothesis. Nicoladis, Palmer, and Marentette (2007) had 
monolingual (French and English) and bilingual (French-English) children 
retell a cartoon story. The bilingual children, who had had less exposure in 
both their languages compared to their monolingual peers, were less accurate 
in past tense morphology. The importance of language exposure was 
strengthened by the finding that the past tense errors could be attributed to 
properties of input frequency of the verbs the children learned. In a 
subsequent study, Paradis, Nicoladis, Crago, and Genesee (2011) used a 
standardized task to elicit production of English and French past tense forms 
in monolingual and bilingual children. Both monolingual and bilingual 
children produced regular past tense forms more accurately than irregular 
forms, but bilingual children made relatively more errors with regular and 
irregular English verbs and with irregular French verbs. This was explained by 
the fact that the bilingual children had had less exposure to the target 
language than the monolingual children. An important finding that provides 
additional support to the role of exposure was that the differences between 
bilinguals and monolinguals were not present in the bilinguals’ language of 
greater exposure. This finding is similar to results on L1 and L2 tense marking 
by Marinis and Chondrogianni (2010), who found that child L2 learners 
initially made more errors than their L1 peers in the production of tense 
marking, but became more similar to their L1 peers with increased age and 
years of exposure to the target language. Related findings on the role of 
exposure were also found in studies on other aspects of language performance 
in young bilinguals and L2 learners (e.g., Gathercole, 2007; Marchman, 
Martinez-Sussman, & Dale, 2004; see Paradis et al., 2011, for a review). 
In short, both theoretical insights and empirical studies (albeit on oral 
production) suggest that performance on irregular compared to regular verb 
forms is generally poorer in bilinguals than in monolinguals, especially in 
bilinguals with relatively little target-language experience. Interestingly, the 
empirical studies mentioned above also provide indications that increased 
exposure to the target language leads to better performance, with the 
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eventual result that the bilinguals no longer lag behind monolingual 
performance. In the present study, we examined to what extent the issues 
raised above pertain to  the processing of written (ir)regular verb forms by 
young L1 and L2 learners of Dutch in the context of reading acquisition in 
primary school. 
We used a lexical decision task to analyze whether there would be 
differences in reaction times and accuracy scores of lexical decisions to 
regular and irregular verb forms by L1 and L2 learners in third grade and sixth 
grade of primary school. We compared monolingual (L1) Dutch children to 
children with a Turkish language background from the same grades, who 
learned Dutch as their L2. The L2 learners are part of a large minority 
population of Turkish people in the Netherlands. Most of these children were 
born in the Netherlands, but grow up in mainly Turkish-speaking homes 
(Backus, 2004; 2013; Scheele, Leseman, & Mayo, 2010). Thus, they typically 
have had less Dutch language input and often lag behind in their vocabulary 
knowledge and quality of lexical representations in the mental lexicon, 
compared to their L1 peers (e.g., Cremer & Schoonen, in press; Durgunoglu & 
Verhoeven, 1998; Verhallen & Schoonen, 1998; Vermeer, 2001). By 
investigating the performance of L1 and L2 learners in different grades of 
primary school, we were not only able to investigate processing differences 
between L1 and L2 learners, but also grade level effects (both in the L1 and L2 
learners). After all, having had three more years of target language input and 
reading practice, pupils from sixth grade will have more target-language 
experience and stronger reading skills than pupils from third grade. This may 
well influence processing efficiency of regular and irregular verb forms.  
Based on the discussed literature, we predicted that the L2 learners would 
have relatively more problems with Dutch irregular verb forms than the L1 
learners, reflected in slower responses and/or more errors on irregular verbs 
relative to regular verbs, compared to their L1 peers. However, we also 
expected that the L2 learners in sixth grade would be able to process irregular 
verb forms more efficiently, because they had already had more experience 
with the Dutch language than the L2 learners in third grade. We further 
predicted effects of language experience in the sense that both the L1 and the 
L2 learners would have relatively more difficulties with irregular verb forms 
in third grade compared to sixth grade.  
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Method 
Participants 
A total of 100 children from third and sixth grade participated in this 
study. The children came from six mainstream primary schools in different 
parts of the Netherlands. Fourty-seven children from third grade participated, 
of which 23 were Turkish-Dutch bilingual children (15 boys and 8 girls; Age: M 
= 8;7, SD = 0;7) and 24 were Dutch monolingual children (12 boys and 12 girls; 
Age: M = 8;4, SD = 0;6). In addition, 53 children from sixth grade participated, of 
which 27 were Turkish-Dutch bilingual children (10 boys and 17 girls; Age: M = 
11;7, SD = 0;5) and 26 were Dutch monolingual children (13 boys and 13 girls; 
Age: M = 11;3, SD = 0;5).  
The Turkish-Dutch bilingual children spoke primarily Turkish at home 
with at least one of their parents. In third grade, these L2 learners had a lower 
socio-economic status (SES) on average than the L1 learners (t(45) = 3.575, p = 
.001). In sixth grade, there was no significant difference between the L1 and L2 
learners in SES. The SES was the average of the highest level of education that 
the mother and the father of the child had received, measured on a 7-point 
scale. In addition, all children performed two tasks to assess their language 
skills in Dutch: a vocabulary size task called Taaltoets Allochtone Kinderen 
(‘Language Test for Immigrant Children’; Verhoeven & Vermeer, 1993, 
henceforth TAK) and a word decoding task called Drie-Minuten-Toets (‘Three 
Minutes Test’; Verhoeven, 1995, henceforth DMT). The TAK consists of 50 
sentences in which a word or phrase is underlined. Below the sentences four 
options that define the meaning of the underlined part of the sentence are 
listed. The participants had to choose the correct meaning from these four 
options. In both grades, the L1 learners outperformed the L2 learners on this 
test (Grade 3: t(45) = 3.782, p < .001; Grade 6: t(51) = 6.179, p < .001). The DMT 
consists of three cards with words. In this task, the children are instructed to 
read as many words as they can from one card within one minute, as 
accurately as possible. The number of words that is read incorrectly is then 
subtracted from the total count of words that the child read, thus providing a 
score per card. For the present study, the participants were asked to read only 
card three, which contains 120 words that consist of more than one syllable 
and that can be either monomorphemic or polymorphemic. In third grade, 
there was a significant difference between the scores of the L1 learners and 
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the L2 learners on this test (t(45) = 2.325, p = .025). In sixth grade, there was no 
significant difference between the L1 and L2 learners on this test. See Table 5.1 
for the means and standard deviations of SES, the TAK, and the DMT.  
 
Table 5.1 
Means (Standard Deviations) of Socio-economic Status, Decoding Skills (DMT), and Vocabulary Size (TAK) 
    SES   DMT   TAK 
Grade 3 
L1 4.34 (0.94)   68.14 (17.00)   23.92 (7.78) 
L2 3.06 (1.40)   57.98 (11.41)   16.19 (5.77) 
          
Grade 6 
L1 3.90 (1.29)   89.30 (15.19)   40.77 (4.68) 
L2 3.32 (1.38)   87.54 (15.61)   30.99 (6.46) 
 
Materials 
For the lexical decision task, 82 Dutch words were selected, of which 41 
were regular past tense forms and 41 were irregular past tense forms. All 
words were presented in the third person plural and preceded by the 
corresponding pronoun (i.e., zij [‘they’]). This was done because both regular 
and irregular verb forms end in –en in plural past tense in Dutch, whereas the 
ending in singular past tense is different for regular and irregular verb forms, 
as was illustrated by the examples in the introduction to this chapter. By using 
the plural past tense, we made sure that any processing differences between 
the regular and irregular verb forms were not caused by a difference in the 
ending of the word. The regular and irregular verb forms were matched on 
both lemma frequency and lexeme (word form) frequency, as obtained from 
the Celex lexical database (Baayen, Piepenbrock, & Gulikers, 1995). The 
irregular verb forms had a mean lexeme frequency per million of 7.1 (SD = 8.7), 
with a range between 0 and 40, and a mean lemma frequency per million of 
103.1 (SD = 126.9), with a range between 4 and 593. The regular verb forms had 
a mean lexeme frequency per million of 6.1 (SD = 7.9), with a range between 0 
and 38, and a mean lemma frequency per million of 112.1 (SD = 159.7), with a 
range between 4 and 783. Although the regular and irregular verb forms were 
matched on frequency on the basis of the means per verb category, they still 
had a range of frequencies within each verb category. Thus, we were able to 
include the lemma and lexeme frequencies as control variables on a 
continuous scale in the statistical models, controlling for any remaining 
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variation caused by token frequency of the regular and irregular past tense 
forms. The stimuli were also matched on length (number of letters of the 
plural past tense form). The irregular verb forms had a length of between 5 
and 8 letters (M = 6.5; SD = 0.6). The regular verb forms had a length of between 
6 and 7 letters (M = 6.6; SD = 0.5). Word length was also included as a control 
predictor in the statistical analyses. A list of the target words can be found in 
Appendix 5-A at the end of this chapter. 
In addition, 82 pseudowords were constructed, all of which ended with the 
orthographic structure –en, just as in the critical stimuli. We changed one or 
two letters in an existing regular and irregular verb form to create these 
pseudowords (e.g., zij gukten [non-existing regular-like verb form, based on the 
existing regular verb form zij gokten – ‘they gambled’] or zij prazen [non-
existing irregular-like verb form, based on the existing irregular verb form zij 
prezen – ‘they praised’]). All pseudowords met the orthographic and 
phonotactic requirements for Dutch verbs. 
 
Procedure 
  The participants were tested in a quiet room in their schools, with two 
children being tested at the same time, each performing the lexical decision 
task individually on a laptop. The participants were instructed to determine as 
quickly and correctly as possible whether a string of letters presented on the 
screen was an existing Dutch word or not by pressing a key on an E-prime 
button box. Participants used their preferred hand to press the ‘yes’-button, 
i.e., right-handed participants used the extreme right key to indicate that a 
letter string was an existing word and the extreme left key to indicate that a 
letter string was a pseudoword and left-handed participants used the extreme 
left key to indicate that a letter string was an existing word and the extreme 
right key to indicate that a letter string was a pseudoword. They were told to 
use the index fingers of both hands to press the buttons. Each letter string that 
was presented was preceded by a fixation mark in the center of the screen for 
1000 milliseconds, after which the letter string was presented in the same 
position. The target remained visible for a maximum of 5000 milliseconds. The 
trial was terminated either by a response of the participant or when the 
maximum of 5000 milliseconds was reached (instances where no response was 
given after 5000 milliseconds were treated as missing and not included in the 
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analysis). Response latencies and accuracy scores were collected with E-prime 
(Schneider, Eschman, & Zuccolotto, 2002). 
The task started with 16 practice trials, followed by a short break. This 
break provided an opportunity to give additional instructions if the children 
had not understood the task procedure. During the task, the participants had 
three more opportunities to take a break, which they could terminate by 
pressing a button on the button box. The complete task took 10 to 15 minutes 
to complete.  
 
Results 
Data analysis 
The data were analyzed using mixed models of covariance (e.g., Baayen, 
Davidson, & Bates, 2008), that is, a regression model with words and 
participants as random variables. Two separate mixed models were fitted for 
each grade, a mixed linear regression model with the response times as the 
dependent variable, and a mixed logistic regression model with the accuracy 
scores as the dependent variable. The predictors in the models were regularity 
(i.e., was the letter string a regular or an irregular verb form?), home 
language, the frequency of the word form (lexeme frequency), the frequency 
of the lemma, word length, word decoding skills (DMT), vocabulary size (TAK), 
and socio-economic status (SES)3. We specifically focused on the effects of 
regularity and home language; the other predictors were included as control 
variables.  
To reduce skewness of the distributions (Baayen, 2008, p. 33), the variables 
measuring frequency were transformed to a logarithmic scale in the analysis, 
as were the response times. Before fitting the models, trials on which 
participants responded faster than 200 milliseconds were removed from the 
dataset. Before analyzing the response times, we also removed the items on 
which a participant had responded incorrectly. Finally, after fitting a model, 
we ran the model again, but this time we removed, on the basis of the 
                                                 
3 For 6 L2 learners (5 from third grade; 1 from sixth grade) and 9 L1 learners (5 from third grade; 
4 from sixth grade) we did not have the SES values. In these cases, we used the median values per 
language group (i.e., 3 for the L2 learners, 4 for the L1 learners). In addition, for 5 L2 learners (all 
from third grade) and 2 L1 learners (1 from third grade; 1 from sixth grade) we did not have the 
DMT values. In these cases, we used the median value per grade per language group (third grade 
L2 learners: 59; third grade L1 learners 71; sixth grade L1 learners 91).   
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residuals, all response times that were at a distance of more than 2.5 standard 
deviations from the mean to avoid overly influential outliers in the model (see 
Baayen, 2008, p. 279). 
An overview of the mean response times and the mean percentage correct 
per grade for the lexical decision task is given in Table 5.2. An overview of the 
mean responses and the mean accuracy scores per grade and language learner 
group on each single target item is given in Appendix 5-B at the end of this 
chapter. 
 
Table 5.2 
Mean Response Times over Correct Responses (Standard Deviations) and Mean Percentage Correct 
Responses (Standard Deviations) for the Lexical Decision Task 
 Reaction times  Accuracy scores 
 Regular Irregular  Regular Irregular 
Grade 3 
L1 1642 (796) 1683 (852)  78 (41) 72 (45) 
L2 1643 (799) 1746 (849)  76 (42) 63 (48) 
       
Grade 6 
L1 1223 (598) 1177 (540)  89 (32) 89 (31) 
L2 1379 (772) 1351 (789)  89 (32) 89 (30) 
 
Third grade 
First, the mixed linear regression model for the response times was fitted. 
Table 5.3 gives a summary of the model. This analysis only yielded a significant 
effect of DMT (p < .001). Participants with higher DMT-scores responded faster 
than participants with lower DMT-scores. No effects of verb regularity were 
found in the response times analysis. 
The analysis of the accuracy scores (see Table 5.3 for a summary of the 
mixed logistic regression model), on the other hand, yielded several 
significant effects. First of all, significant main effects of DMT (p < .001) and 
TAK (p < .001) indicate that participants with higher word decoding skills 
(DMT) and vocabulary size (TAK) obtained higher accuracy than participants 
with lower word decoding skills and vocabulary size. In addition, a significant 
effect of lexeme frequency (p = .028) shows that higher-frequent word forms 
were responded to more accurately than lower-frequent word forms. Finally, 
we found an effect of verb regularity (p = .019) and an interaction effect of verb 
regularity with home language (p = .020). Participants made more errors on 
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irregular verb forms than on regular verb forms, and this effect was stronger 
for L2 learners than for L1 learners (see Table 5.2 for the means). 
 
Table 5.3 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 3 
 
Response Times 
 
Accuracy Scores 
Predictor B SE B t value 
  
B SE B z value 
 (Intercept) 8.18 0.25 32.68 *** 
 
-5.91 1.78 -3.32 ** 
Lexeme frequency -0.02 0.02 -0.73 
  
0.57 0.26 2.19 * 
Lemma frequency -0.03 0.02 -1.19 
  
0.01 0.26 0.02 
 Word length 0.01 0.02 0.49 
  
0.17 0.23 0.76 
 Regularity (Reg. vs. Irreg.) -0.02 0.02 -0.74 
  
0.65 0.27 2.35 * 
Home language (Turkish vs. Dutch) -0.04 0.08 -0.50 
  
-0.12 0.26 -0.46 
 DMT -0.01 0.00 -4.03 *** 
 
0.02 0.01 3.38 *** 
SES 0.01 0.03 0.43 
  
-0.13 0.09 -1.48 
 TAK 0.00 0.01 0.05 
  
0.06 0.02 3.79 *** 
Regularity × Home language -0.04 0.03 -1.59 
  
0.41 0.18 2.33 * 
Note. Standard deviations of random intercept terms in the response times analysis: 0.227 for 
subjects; 0.084 for items; 0.388 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 0.623 for subjects; 1.069 for items. 
***p < .001. **p < .01. *p < .05. 
 
Sixth grade 
The response times analysis for sixth grade is summarized in Table 5.4. 
The analysis yielded a significant effect of Socio-Economic Status (SES; p = 
.003). Participants with a relatively high SES responded faster than 
participants with a relatively low SES. No further significant effects were 
found. 
The accuracy scores analysis (see Table 5.4) also yielded a significant effect 
of SES (p = .047). Participants with a relatively high SES not only responded 
faster than participants with a relatively low SES, but were also more accurate 
in their responses. The accuracy scores analysis further yielded a significant 
main effect for lexeme frequency (p = .009), showing that word forms with a 
higher frequency led to fewer errors. There were no significant effects for verb 
regularity or home language in the accuracy scores in sixth grade. 
 
 
 PROCESSING (IR)REGULAR VERB FORMS IN L1 AND L2 READING ACQUISITION 119 
Table 5.4 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in Grade 6 
 
Response Times 
 
Accuracy Scores 
Predictor B SE B t value 
  
B SE B z value 
 (Intercept) 7.58 0.29 26.165 *** 
 
-6.03 3.00 -2.01 * 
Lexeme frequency -0.03 0.02 -1.14 
  
1.01 0.38 2.62 ** 
Lemma frequency -0.03 0.02 -1.15 
  
0.06 0.38 0.16 
 Word length 0.03 0.02 1.53 
  
0.13 0.33 0.39 
 Regularity (Reg. vs. Irreg.) 0.02 0.03 0.69 
  
-0.15 0.41 -0.36 
 Home language (Turkish vs. Dutch) -0.01 0.08 -0.07 
  
0.31 0.60 0.52 
 DMT 0.00 0.00 0.53 
  
0.02 0.01 1.10 
 SES -0.07 0.02 -2.99 ** 
 
0.31 0.16 1.98 * 
TAK -0.01 0.01 -0.97 
  
0.00 0.04 0.02 
 Regularity × Home language -0.01 0.02 -0.29 
  
-0.11 0.30 -0.37 
 Note. Standard deviations of random intercept terms in the response times analysis: 0.218 for 
subjects; 0.091 for items; 0.383 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 1.330 for subjects; 1.352 for items. 
***p < .001. **p < .01. *p < .05. ^p <.10.  
 
Combined analysis for third and sixth grade 
To gain more insight into the differences between the responses in third 
and sixth grade, we also performed an analysis in which the data of third and 
sixth grade were combined. We again used mixed-effects linear and logistic 
regression models for this analysis, with participants and items as random 
effects. We included grade level (sixth versus third grade) as an additional 
predictor in this analysis, and focused particularly on the interaction of grade 
with the effect of home language and the effect of verb regularity. A summary 
of the mixed linear regression model for the response times and the mixed 
logistic regression model for the accuracy scores is given in Table 5.5.  
The combined response times analysis yielded a significant effect of DMT 
(p = .018), indicating that, overall, participants with relatively high word 
decoding skills responded faster than participants with relatively low word 
decoding skills. There was also a significant main effect for grade (p = .013), 
which showed that participants in sixth grade responded faster overall than 
participants in third grade. In addition, there was a significant interaction 
effect for verb regularity by grade (p = .036). Although not significant in the 
separate analyses, regular verbs were read numerically faster than irregular 
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verbs in third grade, whereas they were read numerically slower than 
irregular verbs in sixth grade (see Table 5.2). There were no significant effects 
for home language. 
 
Table 5.5 
Summary of the Mixed Linear Regression Analysis (Response Times) and of the Mixed Logistic Regression 
Analysis (Accuracy Scores) in the Combined Analysis 
 
Response Times 
 
Accuracy Scores 
Predictor B SE B t value 
  
B SE B z value 
 (Intercept) 7.87 0.21 38.33 *** 
 
-6.78 1.86 -3.66 *** 
Lexeme frequency -0.02 0.02 -0.98 
  
0.67 0.27 2.48 * 
Lemma frequency -0.02 0.02 -1.04 
  
0.03 0.27 0.10 
 Word length 0.03 0.02 1.60 
  
0.16 0.24 0.68 
 Regularity (Reg. vs. Irreg.) -0.02 0.03 -0.88 
  
0.79 0.29 2.68 ** 
Home language (Turkish vs. Dutch) -0.06 0.08 -0.80 
  
-0.09 0.34 -0.26 
 Grade (6 vs. 3) -0.25 0.10 -2.50 * 
 
0.96 0.45 2.11 * 
DMT -0.00 0.00 -2.38 * 
 
0.02 0.01 2.73 ** 
SES -0.03 0.02 -1.71 
  
0.06 0.09 0.67 
 TAK -0.00 0.00 -0.19 
  
0.05 0.02 2.49 * 
Regularity × Home language -0.03 0.03 -1.22 
  
0.43 0.18 2.35 * 
Regularity × Grade 0.05 0.02 2.10 * 
 
-0.69 0.24 -2.96 ** 
Language × Grade 0.11 0.10 1.09 
  
0.75 0.47 1.59 
 Regularity × Home language × Grade 0.02 0.03 0.54 
  
-0.56 0.33 -1.71 ^ 
Note. Standard deviations of random intercept terms in the response times analysis: 0.242 for 
subjects; 0.091 for items; 0.339 for residual error. Standard deviations of random intercept terms 
in the accuracy scores analysis: 0.961 for subjects; 1.134 for items. 
***p < .001. **p < .01. *p < .05. ^p <.10.  
 
The combined accuracy scores analysis (Table 5.5) yielded significant main 
effects for DMT (p = .006) and TAK (p = .013), showing that participants with 
relatively high DMT scores and participants with relatively high TAK scores 
recognized the words more accurately than participants with relatively low 
DMT scores and TAK scores. In addition, there was a significant main effect for 
lexeme frequency (p = .013), indicating that high-frequency word forms were 
recognized more accurately than low-frequency word forms, and of grade (p = 
.035), indicating that participants in sixth grade recognized the words more 
accurately than participants in third grade. We further found a significant 
main effect of verb regularity (p = .007), as well as interaction effects of verb 
regularity with grade (p = .003) and verb regularity with home language (p = 
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.019). The interaction for verb regularity by grade shows that participants 
from third grade made relatively more errors on irregular verbs than on 
regular verbs, compared to the participants from sixth grade, who responded 
equally accurate on the regular and irregular verbs. The interaction effect for 
language with verb regularity indicates that L2 learners made relatively more 
errors on irregular verbs than on regular verbs, compared to L1 learners. It 
should be noted, however, that this effect is mainly carried by the data from 
third grade, as there was no difference between the L1 and L2 learners in sixth 
grade with respect to their accuracy on regular and irregular verb forms. This 
is also reflected in the interaction effect for grade, language, and verb 
regularity, which was not significant but reached a trend (p = .086). The trend 
shown by this interaction offers support for the finding from the separate 
analyses that the effect of home language by verb regularity was present in 
third grade but not in sixth grade (see also Table 5.2 for descriptives). 
 
Discussion 
The goal of the present study was to investigate written word 
identification of regular and irregular past tense verb forms by L1 and L2 
learners of Dutch in primary school. We measured reaction times and accuracy 
scores on lexical decisions to regular and irregular verbs by children from 
Turkish-speaking homes (L2 learners) and children from monolingual Dutch-
speaking homes (L1 learners) in third and sixth grade of primary school. We 
expected that the readers in third grade would have relatively more difficulty 
in the identification of irregular verbs than regular verbs, and that this would 
be especially the case for the L2 learners. We also expected that this difference 
between the processing of irregular and regular verbs would be smaller in 
sixth grade, for both the L1 and the L2 learners.  
The results showed that, in third grade, there were effects of verb 
regularity. Both L1 and L2 learners made more errors on irregular than on 
regular verb forms, but the L2 learners were influenced by verb regularity to a 
higher degree than the L1 learners. In sixth grade, there were no differences 
in the processing of irregular and regular verbs in general, as well as no 
differences between the L1 and L2 learners, neither in the response times, nor 
in the accuracy scores. These different outcomes in third grade and sixth 
grade were confirmed in the combined analysis, which yielded significant 
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effects of grade and grade by regularity for both response times and accuracy 
scores, as well as a trend for a three-way interaction between regularity, 
language, and grade in the accuracy scores, suggesting that lexical processing 
was faster and more accurate in sixth grade than in third grade and that the 
difference between L1 and L2 learners was indeed smaller in sixth than in 
third grade. Importantly, the observed effects of verb regularity were not 
driven by token frequency, because we matched the presented regular and 
irregular verb forms for both their lexeme and lemma frequencies, and further 
controlled for the potential influence of frequency by including both lexeme 
and lemma frequency as predictors in our regression analyses. Lexeme 
frequency indeed influenced responses in all analyses, indicating that more 
frequent word forms (irrespective of regularity) were easier to process. 
The processing differences on regular and irregular verb forms between L1 
and L2 learners in third grade confirmed our expectations and are consistent 
with earlier studies on regular and irregular past tense production by 
monolingual and bilingual children (Nicoladis et al., 2007; Paradis et al., 2011). 
Our results show, therefore, that difficulties with irregular verbs are not 
limited to L2 language production, but are also present in processes of 
learning to read in a second language. Just as in these earlier studies, the 
differences between the L1 and L2 learners we found in the present study can 
be attributed to target-language experience. As was noted before, growing up 
in mainly Turkish-speaking homes, the L2 learners have had less exposure to 
the Dutch language than the L1 learners, especially the L2 learners in third 
grade. Because irregular verb forms have a low type frequency and can only be 
read by means of whole-word processing, it can be assumed that they require 
more exposure than regular verbs and a relatively high level of reading skill to 
be read with the same efficiency as regular verbs. Therefore, L2 learners 
should have more difficulties reading these irregular verb forms, especially in 
beginning stages of L2 language and reading acquisition.   
Additional evidence for the role of target-language experience was 
provided by the observed grade-level effects. A particularly interesting finding 
was that the differences between third and sixth grade appeared to be 
stronger for the L2 learners than for the L1 learners, to the extent that there 
were no performance differences between the L1 and L2 learners in sixth 
grade. This implies that initial differences between L1 and L2 learners in the 
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processing of regular and irregular verbs diminish with more years of 
schooling in a Dutch-speaking environment. Again, this is consistent with 
earlier studies on regular and irregular past tense production by monolingual 
and bilingual children, who found that differences between monolinguals and 
bilinguals were not present in the bilinguals’ language of greater exposure 
(Paradis et al., 2011), that L2 learners’ correct use of tense marking increased 
with years of exposure (Marinis & Chondrogianni, 2010), and that past tense 
errors can be attributed to input frequency properties (Nicoladis et al., 2007). 
In line with this latter finding, frequency effects were also observed in the 
present study (lexeme frequency effects in all grades). Word frequency can be 
regarded as a measure of how strongly a word’s representation is established 
in the mental lexicon; the more often a word is encountered, the stronger its 
mental representation will likely be. In this sense, word frequency can be seen 
as a form of target-language experience at the level of the single word (Reichle 
& Perfetti, 2003; Verhoeven & Schreuder, 2011). 
The findings of the present study are consistent with theories that discuss 
the role of morphology in reading in relation to the development of written 
word identification skills. Morphology is the smallest level at which mappings 
between orthography, phonology, and semantics can be made (Plaut & 
Gonnerman, 2000; Seidenberg & Gonnerman, 2000; Verhoeven & Perfetti, 
2011), and as such morphology can facilitate the word identification process 
by means of morphological decomposition (in addition to whole-word 
reading). However, with respect to Dutch (ir)regular verbs, the morphological 
decomposition route is only available for regular verb forms, which can be 
read by means of both decomposition and whole-word reading; irregular verb 
forms can only be read by means of whole-word reading. As was noted before, 
this whole-word processing requires strong word recognition skills, which are 
typically mastered at a relatively late stage of reading acquisition (Ehri, 2005). 
The processing of irregular verbs forms might therefore be relatively difficult 
in beginning stages of reading. This is corroborated by our finding that third 
graders performed worse on irregular verbs than on regular verbs.   
The role of target-language experience with respect to word reading 
ability is further specified in the lexical quality hypothesis on reading 
(Perfetti, 1994; Perfetti & Hart, 2002; Verhoeven & Perfetti, 2003). This 
hypothesis holds that fluency of word reading is served by the reader’s level of 
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precision and redundancy of mappings between orthographic, phonological, 
and semantic information in the mental lexicon (i.e., lexical quality). This also 
pertains to the processing of morphologically complex words (such as 
inflected verb forms), in the sense that precise and redundant mappings 
between orthographic, phonological, and semantic representations will result 
in strong whole-word and strong morphemic representations in the mental 
lexicon. This will facilitate the ability to activate multiple processing routes 
towards the identification of morphologically complex words. 
Importantly, it has been argued that, with growing experience in word 
reading, readers make more cross-associations between orthography, 
phonology, and semantics, leading to these more redundant and precise 
lexical representations (Verhoeven & Schreuder, 2011; Verhoeven & Perfetti, 
2003, 2011). Our findings that sixth graders (i.e., more experienced readers) 
processed the target words more quickly and accurately than the third 
graders, and performed equally well on regular and irregular verb forms, can 
be argued to be consistent with this argument. Our findings on the differences 
between L1 and L2 speakers in third and sixth grade are also in line with this 
hypothesis. As L2 learners initially lack the necessary target-language 
experience (i.e., in third grade), it can be assumed that their lexical and 
morphological representations are less precise and less redundant than those 
of their monolingual peers, resulting in relatively more problems in 
processing irregular than regular verb forms, compared to their L1 peers. 
However, the L2 learners in sixth grade have had three additional years of 
immersed Dutch language exposure and reading practice, resulting in more 
precise and redundant target language lexical representations. This increased 
target language exposure and reading skill in sixth grade compared to third 
grade appears to be a sufficient basis for the efficient processing of both 
regular and irregular Dutch verb forms by L2 learners. 
Our conclusions on the role of target-language experience are further 
strengthened when considering the distributional and morphophonological 
characteristics of regular and irregular verb forms. Given that Dutch irregular 
verb forms have a low type frequency and are morphophonologically 
inconsistent compared to regular verbs forms, the processing of irregular verb 
forms requires a relatively large amount of language exposure, and is 
therefore especially difficult for readers with a relatively low level of target-
 PROCESSING (IR)REGULAR VERB FORMS IN L1 AND L2 READING ACQUISITION 125 
language experience (i.e., third graders, especially L2 learners in third grade). 
By sixth grade, the learners appear to have had the necessary target language 
exposure and practice to process regular and irregular verb forms with the 
same amount of efficiency as their monolingual peers. 
The present study thus shows the importance of target-language 
experience and strength of lexical representations in L2 processing of past 
tense verb inflections in the context of reading development in primary 
school. An issue for further research would be to explore the role of exposure 
in combination with other factors that have been found to influence L2 word 
processing, such as the morphological richness of L1 and L2, possibilities of L1 
transfer, L2 proficiency level, individual differences in working memory, and 
type of learning situation (cf. Gor, 2010; Larsen-Freeman, 2010, for reviews). A 
relevant issue in the context of the present study would be to explore the role 
of L1 transfer. Portin, Lehtonen, Harrer, Wande, Niemi, and Laine (2008), for 
instance, found that adult Hungarian and Chinese learners of Swedish were 
influenced by their L1 when processing Swedish inflected nouns. To 
investigate the potential role of L1 transfer in L2 reading acquisition in 
primary school, it would be interesting to adopt a similar systematic 
comparison between learners with morphologically different home languages. 
Another suggestion for further research would be to examine the actual 
course of development in more detail. The grade-level effects in the present 
cross-sectional study provide clues about the development of L2 word reading, 
but a longitudinal design could shed more detailed light on the dynamics of 
morphological processing during reading development. 
To conclude, we found that beginning readers of Dutch (both L1 and L2 
learners) have relatively more difficulties with the identification of irregular 
verb forms than regular verbs forms. Importantly, these effects were stronger 
for the L2 learners than for the L1 learners. However, the processing 
differences were only present in third grade and not in sixth grade. These 
findings imply that with more target-language experience, the reading of 
(ir)regular verb forms becomes more fluent and accurate.  
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Appendix 5-A 
All regular and irregular verb forms used in the lexical decision task 
 
Regular verbs 
Past tense form Lemma Lexeme Frequency Lemma Frequency 
zij belden bellen  (to call) 1442 4292 
zij bonsden bonzen  (to bang) 207 627 
zij dansten dansen  (to dance) 478 2919 
zij deelden delen  (to share) 782 3233 
zij dienden dienen  (to serve) 1467 11429 
zij durfden durven  (to dare) 1827 5336 
zij duwden duwen  (to push) 1738 3288 
zij gooiden gooien  (to throw) 1606 4594 
zij haalden halen  (to get) 5915 17748 
zij hoorden horen  (to hear) 9626 33173 
zij huilden huilen  (to cry) 958 4580 
zij keerden keren  (to turn) 2024 5589 
zij kenden kennen  (to know) 4651 21514 
zij klapten klappen  (to clap) 402 923 
zij krabden krabben  (to crab) 258 704 
zij lachten lachen  (to laugh) 4890 12773 
zij likten likken  (to lick) 367 841 
zij lukten lukken  (to succeed) 960 3373 
zij persten persen  (to compress) 175 922 
zij rekten rekken  (to stretch) 278 722 
zij renden rennen  (to run) 1714 3707 
zij rilden rillen  (to shiver) 256 618 
zij roeiden roeien  (to row) 79 537 
zij rolden rollen  (to roll) 813 2149 
zij sjokten sjokken  (to trudge) 80 172 
zij snapten snappen  (to get / to grasp) 159 1125 
zij susten sussen  (to soothe) 84 486 
zij telden tellen  (to count) 721 2947 
zij tikten tikken  (to tick) 739 1639 
zij trilden trillen  (to tremble) 492 2278 
zij vierden vieren  (to celebrate) 257 1477 
zij visten vissen  (to fish) 130 782 
zij voerden voeren  (to feed) 1223 7087 
zij vulden vullen  (to fill) 830 3245 
zij waakten waken  (to wake) 82 714 
zij wekten wekken  (to awaken) 538 3171 
zij wendden wenden  (to turn to) 1397 2613 
zij wenkten wenken  (to beckon) 466 696 
zij werkten werken  (to work) 2859 17080 
zij zakten zakken  (to fall / to sink) 877 2849 
zij zoenden zoenen  (to kiss) 258 768 
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Irregular verbs 
Past tense form Lemma Lexeme Frequency Lemma Frequency 
zij bliezen blazen  (to blow)  703 1829 
zij boden bieden  (to offer) 1418 11749 
zij doken duiken  (to dive) 794 4234 
zij dreven drijven  (to drive) 891 4873 
zij drongen dringen  (to push / to urge) 1828 4401 
zij dronken drinken  (to drink) 1661 6642 
zij dropen druipen  (to drip) 260 779 
zij glommen glimmen  (to shine / glow) 184 1139 
zij grepen grijpen  (to grab) 1396 7689 
zij groeven graven  (to dig) 79 653 
zij hielpen helpen  (to help) 1533 8739 
zij klommen klimmen  (to climb) 723 1479 
zij klonken klinken  (to sound) 4219 9770 
zij knepen knijpen  (to pinch) 805 1955 
zij krompen krimpen  (to shrink) 200 986 
zij schenen schijnen  (to shine / appear) 4306 10582 
zij schoten schieten  (to shoot) 1725 5191 
zij schoven schuiven  (to shove) 2000 4882 
zij sliepen slapen  (to sleep) 1579 5030 
zij slopen sluipen  (to sneak) 376 947 
zij smeten smijten  (to throw / to fling) 399 1312 
zij smolten smelten  (to melt) 100 816 
zij sneden snijden  (to cut) 558 8283 
zij snoten snuiten  (to blow [one's nose]) 75 173 
zij snoven snuiven  (to sniff) 457 1752 
zij spoten spuiten  (to squirt) 263 786 
zij spraken spreken  (to speak) 6084 19597 
zij troffen treffen  (to hit) 954 6942 
zij trokken trekken  (to pull) 9038 24119 
zij vingen vangen  (to catch) 467 3383 
zij vlogen vliegen  (to fly) 1184 3193 
zij vroren vriezen  (to freeze) 91 482 
zij wonnen winnen  (to win) 511 1349 
zij wreven wrijven  (to rub) 998 2836 
zij wrongen wringen  (to wrench) 280 1064 
zij zochten zoeken  (to search) 2955 76697 
zij zongen zingen  (to sing) 845 3360 
zij zonken zinken  (to sink) 258 1585 
zij zwierven zwerven  (to wander) 155 946 
zij zwollen zwellen  (to swell) 135 673 
zij zwommen zwemmen  (to swim) 241 2433 
 
Note. The frequency measures refer to frequency counts per million, based on the Celex lexical 
database (Baayen, Piepenbrock, & Gulikers, 1995).  
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Appendix 5-B 
Reaction times and accuracy scores per target item,  
broken down by grade level and language learner group 
 
Grade 3 
    Response Times   Accuracy Scores 
    L1 learners   L2 learners   L1 learners   L2 learners 
Target Regularity M SD   M SD   M SD   M SD 
zij bliezen irregular 1477 559   1633 867   0.92 0.28   0.74 0.45 
zij boden irregular 1790 956   1640 742   0.46 0.51   0.48 0.51 
zij doken irregular 1528 629   1842 925   0.71 0.46   0.48 0.51 
zij dreven irregular 1412 531   1603 437   0.75 0.44   0.41 0.50 
zij drongen irregular 1629 887   1903 788   0.71 0.46   0.39 0.50 
zij dronken irregular 1357 699   1534 541   0.92 0.28   0.91 0.29 
zij dropen irregular 1584 734   1869 767   0.21 0.41   0.50 0.51 
zij glommen irregular 1625 704   1187 481   0.46 0.51   0.30 0.47 
zij grepen irregular 1503 872   1473 662   0.79 0.41   0.83 0.39 
zij groeven irregular 1756 659   1686 791   0.67 0.48   0.65 0.49 
zij hielpen irregular 1735 777   1413 565   0.83 0.38   0.77 0.43 
zij klommen irregular 1227 445   1199 557   0.79 0.41   0.87 0.34 
zij klonken irregular 1710 667   1763 723   0.83 0.38   0.70 0.47 
zij knepen irregular 1497 715   1760 1000   0.92 0.28   0.57 0.51 
zij krompen irregular 1787 802   1870 478   0.79 0.41   0.59 0.50 
zij schenen irregular 1868 647   1801 1066   0.63 0.49   0.64 0.49 
zij schoten irregular 1547 697   1703 931   0.92 0.28   0.83 0.39 
zij schoven irregular 1673 936   1658 529   0.71 0.46   0.74 0.45 
zij sliepen irregular 1429 920   1535 840   0.96 0.20   0.91 0.29 
zij slopen irregular 1359 566   1734 718   0.75 0.44   0.61 0.50 
zij smeten irregular 1582 629   1650 968   0.71 0.46   0.43 0.51 
zij smolten irregular 1977 1210   1671 958   0.58 0.50   0.70 0.47 
zij sneden irregular 1493 902   1657 853   0.78 0.42   0.86 0.35 
zij snoten irregular 1560 714   1600 485   0.70 0.47   0.55 0.51 
zij snoven irregular 1356 576   1830 1407   0.71 0.46   0.26 0.45 
zij spoten irregular 1857 855   1816 853   0.83 0.39   0.82 0.39 
zij spraken irregular 1672 835   1301 719   1.00 0.00   0.86 0.35 
zij troffen irregular 1718 773   1920 864   0.48 0.51   0.41 0.50 
zij trokken irregular 1543 755   1404 682   0.96 0.20   0.78 0.42 
zij vingen irregular 1707 675   1344 770   0.50 0.51   0.41 0.50 
zij vlogen irregular 1688 915   1646 566   0.91 0.29   0.83 0.39 
zij vroren irregular 2079 1300   2300 953   0.33 0.48   0.48 0.51 
zij wonnen irregular 1683 817   1766 769   0.75 0.44   0.91 0.29 
zij wreven irregular 1825 802   2350 653   0.58 0.50   0.26 0.45 
zij wrongen irregular 1841 614   1498 510   0.46 0.51   0.13 0.34 
zij zochten irregular 1378 782   1328 689   0.83 0.39   0.83 0.39 
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zij zongen irregular 1564 873   1444 574   0.96 0.20   0.83 0.39 
zij zonken irregular 1469 683   1452 621   0.79 0.41   0.70 0.47 
zij zwierven irregular 1848 1254   2154 1204   0.48 0.51   0.45 0.51 
zij zwollen irregular 1949 1046   1716 527   0.55 0.51   0.48 0.51 
zij zwommen irregular 1644 1100   2156 1138   0.83 0.38   0.78 0.42 
zij belden regular 1511 511   1720 1001   0.71 0.46   0.78 0.42 
zij bonsden regular 1697 1073   1978 980   0.67 0.48   0.43 0.51 
zij dansten regular 1568 885   1545 1064   0.88 0.34   0.91 0.29 
zij deelden regular 1645 668   1751 915   0.78 0.42   0.91 0.29 
zij dienden regular 1724 693   1622 540   0.67 0.48   0.65 0.49 
zij durfden regular 1637 672   1682 734   0.88 0.34   0.87 0.34 
zij duwden regular 1309 536   1408 584   0.79 0.41   0.96 0.21 
zij gooiden regular 1541 640   1491 769   0.96 0.21   0.86 0.35 
zij haalden regular 1671 913   1446 528   0.92 0.28   0.96 0.21 
zij hoorden regular 1475 578   1497 871   0.79 0.41   0.83 0.39 
zij huilden regular 1338 627   1403 802   0.96 0.20   1.00 0.00 
zij keerden regular 1588 840   1895 728   0.88 0.34   0.74 0.45 
zij kenden regular 1485 479   1433 575   0.91 0.29   0.87 0.34 
zij klapten regular 1484 797   1666 929   0.96 0.20   0.74 0.45 
zij krabden regular 2426 1266   2536 1360   0.50 0.51   0.83 0.39 
zij lachten regular 1379 634   1389 470   1.00 0.00   0.91 0.29 
zij likten regular 1457 730   1682 979   0.96 0.20   0.86 0.35 
zij lukten regular 1717 988   1510 896   0.65 0.49   0.68 0.48 
zij persten regular 1692 573   1993 1178   0.58 0.50   0.73 0.46 
zij rekten regular 1576 556   1428 742   0.79 0.41   0.70 0.47 
zij renden regular 1547 714   1251 370   0.92 0.28   0.87 0.34 
zij rilden regular 1418 520   1565 733   0.75 0.44   0.70 0.47 
zij roeiden regular 1666 843   1418 547   0.75 0.44   0.78 0.42 
zij rolden regular 1522 791   1492 902   0.78 0.42   0.82 0.39 
zij sjokten regular 2022 1081   1848 577   0.78 0.42   0.43 0.51 
zij snapten regular 1456 510   1503 640   0.79 0.41   0.83 0.39 
zij susten regular 2225 1477   1515 728   0.30 0.47   0.50 0.51 
zij telden regular 1536 619   1523 577   0.83 0.38   0.83 0.39 
zij tikten regular 1471 633   1361 534   0.83 0.38   0.91 0.29 
zij trilden regular 1563 770   1412 415   0.96 0.20   0.91 0.29 
zij vierden regular 1563 574   1769 663   0.63 0.49   0.86 0.35 
zij visten regular 1462 574   1454 320   0.83 0.38   0.82 0.39 
zij voerden regular 1615 878   1368 452   0.88 0.34   0.74 0.45 
zij vulden regular 1548 562   1715 583   0.91 0.29   0.74 0.45 
zij waakten regular 1799 986   1785 722   0.71 0.46   0.70 0.47 
zij wekten regular 1882 1057   1476 601   0.67 0.48   0.36 0.49 
zij wendden regular 2006 755   2063 1132   0.42 0.50   0.57 0.51 
zij wenkten regular 1740 1092   1951 1003   0.52 0.51   0.35 0.49 
zij werkten regular 1457 579   1283 476   0.88 0.34   0.78 0.42 
zij zakten regular 1647 662   1728 815   0.79 0.41   0.74 0.45 
zij zoenden regular 1802 978   1574 638   0.88 0.34   0.87 0.34 
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Grade 6 
    Response Times   Accuracy Scores 
    L1 learners   L2 learners   L1 learners   L2 learners 
Target Regularity M SD   M SD   M SD   M SD 
zij bliezen irregular 1017 263   1246 591   0.92 0.27   0.96 0.19 
zij boden irregular 1025 277   1137 510   0.80 0.41   0.93 0.27 
zij doken irregular 1081 356   1195 818   0.92 0.27   1.00 0.00 
zij dreven irregular 1076 266   1242 330   0.81 0.40   0.85 0.36 
zij drongen irregular 1147 398   1326 591   0.88 0.33   0.96 0.19 
zij dronken irregular 1001 369   1286 614   1.00 0.00   1.00 0.00 
zij dropen irregular 1432 1054   1685 1205   0.69 0.47   0.67 0.48 
zij glommen irregular 1377 668   1707 704   0.65 0.49   0.63 0.49 
zij grepen irregular 1205 532   1110 485   0.92 0.27   0.96 0.19 
zij groeven irregular 1334 521   1534 1061   0.92 0.27   0.89 0.32 
zij hielpen irregular 1042 362   1185 668   0.96 0.20   1.00 0.00 
zij klommen irregular 1166 735   1210 689   0.92 0.27   0.93 0.27 
zij klonken irregular 1144 504   1324 703   0.88 0.33   1.00 0.00 
zij knepen irregular 1084 304   1109 376   1.00 0.00   1.00 0.00 
zij krompen irregular 1214 546   1497 771   0.88 0.33   0.85 0.36 
zij schenen irregular 1366 674   1573 782   0.81 0.40   0.81 0.40 
zij schoten irregular 1087 438   1235 848   0.96 0.20   0.93 0.27 
zij schoven irregular 1388 787   1377 958   0.92 0.27   0.96 0.19 
zij sliepen irregular 1077 529   1023 410   0.96 0.20   1.00 0.00 
zij slopen irregular 1169 606   1167 595   0.96 0.20   0.96 0.19 
zij smeten irregular 1412 651   1337 712   0.88 0.33   0.89 0.32 
zij smolten irregular 967 309   1259 781   0.96 0.20   0.93 0.27 
zij sneden irregular 1043 386   1146 646   0.96 0.20   0.93 0.27 
zij snoten irregular 1206 501   1501 634   0.85 0.37   0.93 0.27 
zij snoven irregular 1058 422   1435 743   0.88 0.33   0.88 0.33 
zij spoten irregular 1220 456   1028 510   0.92 0.27   0.89 0.32 
zij spraken irregular 1034 405   1034 510   1.00 0.00   0.96 0.19 
zij troffen irregular 1205 528   1017 388   1.00 0.00   0.78 0.42 
zij trokken irregular 1007 383   1054 425   1.00 0.00   1.00 0.00 
zij vingen irregular 1108 382   1321 722   0.85 0.37   0.85 0.37 
zij vlogen irregular 1190 645   1632 1184   1.00 0.00   0.88 0.33 
zij vroren irregular 1611 729   1702 1027   0.73 0.45   0.63 0.49 
zij wonnen irregular 1003 295   1148 550   0.92 0.27   0.85 0.36 
zij wreven irregular 1204 430   1554 674   0.92 0.27   0.85 0.37 
zij wrongen irregular 1338 692   1248 679   0.64 0.49   0.67 0.48 
zij zochten irregular 1134 462   1165 427   0.96 0.20   0.93 0.27 
zij zongen irregular 934 287   1056 420   0.92 0.27   1.00 0.00 
zij zonken irregular 1061 304   1595 987   0.92 0.27   0.93 0.27 
zij zwierven irregular 1438 821   2019 1314   0.85 0.37   0.92 0.27 
zij zwollen irregular 1202 563   1405 736   0.50 0.51   0.73 0.45 
zij zwommen irregular 1002 418   1136 767   0.96 0.20   0.93 0.27 
 PROCESSING (IR)REGULAR VERB FORMS IN L1 AND L2 READING ACQUISITION 131 
zij belden regular 1032 355   1265 620   0.88 0.33   1.00 0.00 
zij bonsden regular 1421 592   1249 573   0.88 0.33   0.93 0.27 
zij dansten regular 1149 478   1268 871   0.92 0.27   0.93 0.27 
zij deelden regular 1113 424   1176 625   0.85 0.37   0.85 0.36 
zij dienden regular 1444 554   1342 575   0.73 0.45   0.93 0.27 
zij durfden regular 1104 339   1543 1060   1.00 0.00   0.96 0.20 
zij duwden regular 960 354   1029 402   0.92 0.27   0.96 0.19 
zij gooiden regular 1057 433   1131 499   0.96 0.20   0.96 0.19 
zij haalden regular 1163 463   1286 713   0.92 0.27   0.93 0.27 
zij hoorden regular 980 374   1079 533   0.88 0.33   1.00 0.00 
zij huilden regular 1008 376   1067 507   0.96 0.20   1.00 0.00 
zij keerden regular 1264 589   1267 681   0.92 0.27   0.85 0.37 
zij kenden regular 1164 528   1220 536   0.92 0.27   0.93 0.27 
zij klapten regular 1423 636   1196 623   0.96 0.20   0.88 0.33 
zij krabden regular 1835 882   2037 892   0.68 0.48   0.85 0.37 
zij lachten regular 923 292   1165 575   0.96 0.20   0.93 0.27 
zij likten regular 1187 613   1168 464   0.92 0.27   0.96 0.20 
zij lukten regular 1111 482   1226 737   0.92 0.27   0.85 0.37 
zij persten regular 1179 410   1425 563   0.77 0.43   0.81 0.40 
zij rekten regular 1257 617   1298 539   0.88 0.33   0.81 0.40 
zij renden regular 1034 467   1102 552   0.92 0.27   0.96 0.20 
zij rilden regular 1157 410   1179 566   0.92 0.27   0.92 0.27 
zij roeiden regular 1022 358   1198 640   0.85 0.37   0.88 0.33 
zij rolden regular 1176 468   1095 503   0.96 0.20   0.96 0.19 
zij sjokten regular 1335 549   2099 1016   0.58 0.50   0.59 0.50 
zij snapten regular 1383 860   1259 648   0.96 0.20   0.96 0.19 
zij susten regular 1212 503   1873 810   0.58 0.50   0.54 0.51 
zij telden regular 1213 561   1331 822   0.96 0.20   0.96 0.19 
zij tikten regular 1075 325   1239 700   0.92 0.27   0.89 0.32 
zij trilden regular 1074 269   1422 798   0.96 0.20   0.85 0.36 
zij vierden regular 1236 416   1614 1010   0.92 0.27   0.96 0.19 
zij visten regular 1139 795   1160 465   0.81 0.40   0.85 0.36 
zij voerden regular 1217 795   1317 589   0.85 0.37   0.96 0.19 
zij vulden regular 1289 634   1306 767   0.92 0.27   0.89 0.32 
zij waakten regular 1147 440   1617 1005   0.92 0.27   0.88 0.33 
zij wekten regular 1643 659   1427 798   0.73 0.45   0.67 0.48 
zij wendden regular 1497 1010   1380 746   0.92 0.27   0.70 0.47 
zij wenkten regular 1197 465   1327 626   0.88 0.33   0.85 0.37 
zij werkten regular 1159 633   1267 673   1.00 0.00   0.96 0.19 
zij zakten regular 1057 460   1406 787   0.96 0.20   0.93 0.27 
zij zoenden regular 1049 384   1253 556   0.92 0.28   0.93 0.27 
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General discussion and conclusions 
The present thesis focused on morphological processing in word reading 
by young first and second language learners of Dutch in different grades of 
primary school. Word identification is a key aspect of reading ability, which is 
in turn an essential skill to achieve academic success. Because many words a 
reader encounters are complex words that consist of more than one 
morpheme, it is important to explore the processes underlying the recognition 
and identification of morphologically complex words by children in primary 
grades. Given that children with a different language background than the 
language spoken at school (i.e., L2 learners) often lag behind in vocabulary and 
reading skills (Cremer & Schoonen, in press; Durgunoglu & Verhoeven, 1998; 
Vermeer, 2001; Verhallen & Schoonen, 1998), research focusing on this type of 
beginning readers has specific societal relevance. Moreover, by focusing on 
these L2 learners, it is also possible to investigate connections between 
theoretical perspectives on reading acquisition, morphological processing, and 
second language acquisition. 
In a series of experiments, Dutch word identification performance of 
children from a Turkish-speaking background across primary grades was 
compared to the performance of monolingual Dutch children in the same 
grades. A variety of issues pertaining to morphological processing was 
investigated, comparing L1 and L2 learners across different grades of primary 
school. In Chapter 2, the question to what extent young L2 learners would 
show morphological family size (MFS) effects in Dutch visual word recognition 
was explored, thus focusing on distributional aspects of morphology and the 
organization of the mental lexicon. Chapter 3 focused on the question to what 
extent L2 learners would show similar effects of constituent frequency and 
whole-word frequency as L1 learners in the processing of compound words. In 
Chapter 4 the question was addressed whether L2 learners would have more 
difficulties with morpho-orthographic inconsistencies in the processing of 
prefixed and pseudoprefixed words than L1 learners. Finally, Chapter 5 
reports a study on possible processing differences between L1 and L2 learners 
in the identification of regular and irregular Dutch past tense verb forms. 
Below, the main findings of the thesis will be discussed. The discussion will 
be organized according to three main threads, namely (1) the role of 
morphology in lexical processing in primary school in general, (2) differences 
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in morphological processing between L1 and L2 learners, and (3) between-
grade morphological processing differences in the L1 and L2 learners. The 
implications of the findings will be discussed in terms of theories on 
morphological processing, lexical representation in reading acquisition, and 
second language acquisition. The chapter will end with practical implications 
and suggestions for future research. 
 
Morphological processes in word identification in primary school 
Although the main focus of the present thesis is on the differences 
between L1 and L2 morphological processing in primary grades, the thesis has 
also provided insights in the role of morphology in word identification 
processes in general. As was argued before, morphologically complex words 
may be processed by decomposition (e.g., Taft & Forster, 1975; Taft, 2004), by 
processing at the whole-word level (e.g., Butterworth, 1983), or by a 
combination of these two routes (e.g., Baayen, Dijkstra, & Schreuder, 1997; 
Caramazza, Laudanna, & Romani, 1988; Frauenfelder & Schreuder, 1992; 
Kuperman, Schreuder, Bertram, & Baayen, 2009; Libben, 2006; Schreuder & 
Baayen, 1995). Previous research has shown that all processing strategies that 
are available will be used to help processing morphologically complex words 
(e.g., Kuperman et al., 2009). However, for children who are at the beginning 
stages of reading acquisition, not all possible processing routes may be 
available. To what extent are these beginning readers able to use different 
processing strategies in a flexible way? 
Based on the results of the studies presented in the preceding chapters, we 
conclude that beginning readers, both L1 and L2 learners, are able to process 
morphological information in word reading. That is, we found that L1 and L2 
learners’ word identification performance was influenced by both constituent 
and whole-word frequency manipulations in the reading of compound words, 
by derivational prefixation in the reading of prefixed and pseudoprefixed 
words, and by verb regularity in the reading of past tense verb forms. These 
findings all indicate that morphological information plays an important role in 
word reading, and that readers are already sensitive to this information at a 
relatively early stage of reading acquisition.  
In addition, both L1 and L2 learners were sensitive to organizational 
aspects of morphological information, because both L1 and L2 learners showed 
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effects for morphological family size. That is, when a monomorphemic Dutch 
word had a large number of morphologically related words, this facilitated 
recognition. These effects of morphological family size are evidence that 
morphological relatedness between words plays a role in the development of 
semantic networks in the mental lexicon (e.g., de Jong, 2002; Schreuder & 
Baayen, 1997). Our findings thus demonstrate that both L1 and L2 learners are 
sensitive to the relations between morphologically related words in Dutch, 
reflecting morpho-semantic connections between these words in the mental 
lexicon.  
These findings all indicate that morphology is indeed a meaningful unit of 
information for young readers, both in terms of the actual processing of 
complex words and in terms of the organization of the mental lexicon. Models 
on reading acquisition typically focus on the interaction between 
orthographic, phonological, and semantic information (cf., Verhoeven & 
Perfetti, 2011), but the results from this thesis emphasize that morphological 
information should be added to this, as proposed by Verhoeven and Perfetti 
(2011). Morphology can be regarded as an emergent property from the 
interaction between orthographic, phonological, and semantic information in 
the sense that it comprises the smallest unit at which mappings between these 
representational units can be made (Plaut & Gonnerman, 2000; Seidenberg & 
Gonnerman, 2000; Verhoeven & Perfetti, 2011). The importance of morphology 
in learning to read can also be linked to the fact that morphology provides an 
important means to form new words, and thus constitutes an important cue 
for the learning and construction of new words (cf., Carlisle & Fleming, 2003; 
Verhoeven & Carlisle, 2006; Verhoeven & Perfetti, 2011). 
The findings on the processing of morphological information in primary 
grades are consistent with earlier studies on the processing of morphological 
information in primary school in L1 learners (e.g., Burani, Marcolini, & Stella, 
2002; Häikiö, Bertram, & Hyönä, 2011; Laxon, Rickard, & Coltheart, 1992; 
Marec-Breton, Gombert, & Colé, 2005; Quémart, Casalis, & Colé, 2011; Schiff, 
Raveh, & Kahta, 2008; Verhoeven, Schreuder, & Haarman, 2006; Verhoeven & 
Schreuder, 2011), and with studies on morphological awareness (e.g., Carlisle, 
2000; Carlisle & Fleming, 2003; Deacon & Kirby, 2004; Nagy, Berninger & 
Abbott, 2006; Rispens, McBride-Chang, & Reitsma, 2008). Many of these studies 
have found that, at already an early age, children are aware of morphology in 
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the language they are learning, and are sensitive to morphological 
information during reading. The present thesis adds to these studies by 
demonstrating that both L1 and L2 learners in primary school are sensitive to 
morphological information in the reading of words.   
The findings on morphological processing in beginning readers can also be 
connected to studies on child language acquisition that focus on other 
domains than reading. For example, the role of morphological family size has 
been found in the oral explanation of novel compounds by four- and five-year-
old children (Krott & Nicoladis, 2005; Nicoladis & Krott, 2007). These studies 
also found that children use constituent information in the explanation of 
novel compounds, suggesting that children at a young age are already aware 
that compounds are morphologically complex in the sense that they refer to 
subcategories of words. The finding in the present thesis that young readers 
use constituent information (in addition to whole-word information) in the 
reading of compound words is thus consistent with these findings by Krott and 
Nicoladis (2005) and Nicoladis and Krott (2007). Similarly, the findings on the 
processing of (ir)regular verbs in Chapter 5 can be connected to studies on 
elicited production of past tense irregular verb forms (Nicoladis, Palmer, & 
Marentette, 2007; Paradis, Nicoladis, Crago, & Genesee, 2011). These 
production studies have shown that young children make more errors on 
irregular verbs than on regular verbs, especially in beginning stages of 
language learning. This was found in the present thesis as well, providing 
converging evidence on the processing of (ir)regular verbs in different 
domains of language acquisition.  
In sum, it is evident from our findings that both L1 and L2 learners in 
primary school are sensitive to morphological information in word processing. 
However, this does not necessarily mean that the efficiency with which this 
morphological information is processed is the same for L1 and L2 learners and 
between readers from different grades. In the next two sections, we will 
discuss these differences between L1 and L2 learners and between learners of 
different grades. 
 
Morphological processing in L2 compared to L1 
The results from the present thesis indicate that the L2 learners did not 
always use morphological information in the same way or to the same extent 
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as the L1 learners. This was mostly reflected in less efficient processing of 
morphologically complex words by L2 learners, compared to their L1 peers. In 
the study on compound words (Chapter 3), the L2 learners turned out to be 
sensitive to both constituent frequency and whole-word frequency, but had 
relatively more difficulty with low-frequency words and constituents than 
their L1 peers. In the study on (pseudo)prefixed words (Chapter 4), the L1 
learners were more accurate on prefixed words than on pseudoprefixed 
words, while the L2 learners did not make a difference in accuracy between 
these two types of words. The L2 learners in third grade did show a difference 
to prefixed versus pseudoprefixed words in the reaction times, but the 
directionality of this effect was surprising, as they identified prefixed words 
more slowly than pseudoprefixed words. This shows that the L2 learners used 
morphological decomposition as a reading strategy, but that the way in which 
the decomposition strategy was used was different to the way native speakers 
of Dutch would use it. That is, decomposition of Dutch prefixed and 
pseudoprefixed words should lead to a processing advantage of prefixed words 
over pseudoprefixed words (cf., Schreuder & Baayen, 1994, see also the 
findings in the accuracy scores of the L1 learners), and not to a processing 
disadvantage of prefixed words, as we found in the L2 learners. Finally, there 
were differences between the L1 and L2 learners in the processing of regular 
versus irregular verbs (Chapter 5). Both the L1 and L2 learners (in third grade) 
had more difficulties with irregular verbs than regular verbs, but this effect 
was stronger for the L2 learners.   
The most likely explanation for this less efficient processing of 
morphologically complex structures by L2 learners is that the L2 learners had 
less target-language experience than the L1 learners. The L2 learners in this 
thesis were minority-language children who speak Turkish with at least one of 
their parents at home. In most of these families, input in Dutch is limited 
compared to monolingual Dutch families (Scheele, Leseman, & Mayo, 2010). As 
a consequence, these learners typically lag behind in important language 
skills, such as vocabulary and reading (Cremer & Schoonen, in press; 
Durgunoglu & Verhoeven, 1998; Vermeer, 2001; Verhallen & Schoonen, 1998). 
Due to this relatively low level of target-language experience, the L2 learners 
have relatively weak lexical representations that are not as well attuned to 
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Dutch morphology as their L1 peers, and are therefore not able to process 
Dutch morphology as efficiently as the L1 learners. 
A similar reflection of decreased efficiency in L2 morphological processing 
as a function of target-language experience was found by Lemhöfer, Koester, 
and Schreuder (2011), who found that L2 learners were less flexible in their 
use of morphological processing strategies in the reading of compound words 
than L1 learners. Target-language experience has also been identified as a 
critical factor in L2 morphological processing (e.g., Gor, 2010; Larsen-Freeman, 
2010) as well as in second language acquisition in general (see Doughty & Long, 
2003; R. Ellis, 1994; Robinson & N. C. Ellis, 2008, for overviews). The basic idea 
of this role of target-language experience is that, with increasing practice and 
exposure, learners – both first and second language learners – will be able to 
make increasingly stronger mappings between a language’s forms and their 
meanings (e.g., Lieven & Tomasello, 2008; MacWhinney, 2005; 2008). 
Morphology is the smallest unit at which this mapping between form and 
meaning can be made, and is often characterized as a representational level in 
the mental lexicon that emerges from the consistencies in the mapping 
between orthographic, phonological, and semantic representations (e.g., Plaut 
& Gonnerman, 2000; Seidenberg & Gonnerman, 2000; cf., Verhoeven & Perfetti, 
2011). The more often these mappings between orthographic, phonological, 
and semantic representations are made, the stronger morphological 
representations will become. It follows from this perspective, then, that 
learners with more target-language experience will have stronger target 
language morphological representations and will thus be able to process 
morphological information more efficiently than learners with less target-
language experience.   
Apart from a decreased efficiency in the processing of morphologically 
complex words, the present thesis has also provided evidence of facilitated 
processing of morphology by L2 learners. That is, we found that effects of 
morphological family size in L2 learners were mostly equally strong as in L1 
learners, even though the L2 learners had a smaller vocabulary size than the 
L1 learners. It is therefore likely that these learners co-activated the Turkish 
translation equivalent of the Dutch word, and in addition activate the morpho-
semantic network in Turkish of that translation equivalent. This explanation 
of the family size effect could account for the fact that the L2 learners showed 
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family size effects despite their smaller vocabulary size in Dutch and despite 
the fact that, in all other experiments, the L2 learners were less efficient in the 
processing of morphologically complex words. It seems that although the L2 
learners are aware of the existence of morphological structures in Dutch, and 
can use them in forming connections between semantically related content in 
the mental lexicon, the processing and analysis of these structures themselves 
in morphologically complex words is a more difficult skill. 
The cross-language activation that is hypothesized to underlie the family 
size effect in the L2 learners relative to the L1 learners can be connected to 
other effects of cross-language activation in bilingual language processing. 
That is, it has been established in many studies that bilinguals show effects of 
cross-language activation in production and comprehension, both in adult 
bilinguals (e.g., Costa, 2005; Dijkstra, 2009; Dijkstra & van Heuven, 2002; 
Dijkstra, Moscoso del Prado Martín, Schulpen, Schreuder, & Baayen, 2005; 
Hermans, Bongaerts, de Bot, & Schreuder, 1998; see Kroll & de Groot, 2005, for 
an overview) and in young, emergent bilinguals similar to the L2 learners in 
the present thesis (e.g., Brenders, van Hell, & Dijkstra, 2011; Poarch & van Hell, 
2012). An important finding in these studies on cross-language activation is 
that, depending on characteristics of the stimuli, the task, and the first and 
second language knowledge of the involved participants, cross-language 
activation can result in facilitation effects or in interference effects (e.g., 
Dijkstra, Grainger, & van Heuven, 1999; van Hell & Dijkstra, 2002). The 
enhanced morphological family size effect in the L2 learners observed in the 
present thesis may be seen as another example of how cross-language 
activation can lead to facilitated language processing. This finding thus 
extends the empirical basis of research on cross-language activation in 
bilingual language learners. 
 
L1 and L2 morphological processing as a function of grade level 
Importantly, many of the differences between L1 and L2 learners that were 
found in the present thesis are different when comparing between grades. 
Particularly interesting in this respect, not only from a theoretical, but also 
from a socio-educational point of view, was that the L2 learners seemed to 
catch up with the L1 learners. We found that the general difference in 
performance between the L1 and L2 learners in the morphological family size 
 GENERAL DISCUSSION AND CONCLUSIONS 141 
study and the compound study was smaller in fourth grade than in second 
grade, and that the difference in response times to prefixed versus 
pseudoprefixed in the L2 learners as well as the difference in processing 
difficulty of irregular past tense verb forms between L1 and L2 learners was 
only present in third grade and not in sixth grade. These effects indicate that 
differences between L1 and L2 learners are most prominent in lower grades 
and become smaller in higher grades.  
These grade-level effects can be explained in terms of language experience 
and quality of lexical representations in the mental lexicon. According to the 
lexical quality hypothesis (e.g., Perfetti, 1994; Perfetti & Hart, 2002), the 
foundation of fluent word identification and reading comprehension is high-
quality word knowledge (i.e., a high level of precision and redundancy of 
lexical representations in the reader’s mental lexicon). These lexical 
representations are assumed to be built up as a function of language 
experience (see also Verhoeven & Schreuder, 2011). That is, the more language 
experience a person has, the more mappings between orthographic, 
phonological, and semantic representations can be made. This results in 
pattern recognition and the creation of cross-associations in the mental 
lexicon, causing a high level of precision and redundancy of form-meaning 
mappings in the mental lexicon. As explained earlier, morphology is the 
smallest level at which these mappings between orthographic, phonological, 
and semantic representations can be made (e.g., Plaut & Gonnerman, 2000; 
Seidenberg & Gonnerman, 2000; cf., Verhoeven & Perfetti, 2011). The strength 
of morphological representations in the mental lexicon is based on the 
frequency with which this mapping between orthographic, phonological, and 
semantic representations is made (Reichle & Perfetti, 2003; Verhoeven & 
Schreuder, 2011). Morphology thus becomes increasingly strongly 
represented, and consequently morphological information can be processed 
increasingly efficiently as a function of language experience (cf., Verhoeven & 
Perfetti, 2011). As such, increased lexical quality as a function of target-
language experience can explain why the differences between the L1 and L2 
learners generally decreased in higher grades.  
When combining the lexical quality hypothesis with research on cross-
language processing, it is also possible to account for the finding that the L2 
learners showed an enhanced family size effect (Chapter 2). Lexical quality 
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entails a high level of cross-associations between representations in the 
mental lexicon. These cross-associations will lead to semantic networks on the 
basis of similarities in form-meaning mappings between morphologically 
related words (i.e., the morphological family). The existence of semantic 
networks can thus be seen as a reflection of lexical quality. As found in 
Chapter 2 and in earlier research on cross-language morphological family size 
effects (Dijkstra et al., 2005; Moscoso del Prado Martín, Deutsch, Frost, 
Schreuder, de Jong, & Baayen, 2005), these semantic networks are not 
necessarily restricted to one language; they can lead to co-activation of 
elements from the semantic network of the non-target language. Quality of 
lexical representations in the mental lexicon is therefore not necessarily 
restricted to one language only.  
Interestingly, the lexical quality hypothesis can also be connected to 
research on morphological processing routes in word recognition. As noted 
earlier, this research (which was mostly done with adult participants) has 
established that there are two possible routes towards the recognition of 
morphologically complex words (namely whole-word reading and 
morphological decomposition), which can, according to some perspectives, be 
activated in parallel to facilitate processing efficiency (e.g., Baayen et al., 1997; 
Caramazza et al., 1988; Frauenfelder & Schreuder, 1992; Kuperman et al., 2009; 
Libben, 2006; Schreuder & Baayen, 1995). The lexical quality hypothesis 
provides an account for the way in which the ability to use these 
morphological processing routes is built up during reading acquisition. That 
is, in the course of reading acquisition, morphology is supposed to build up as 
a function of cross-associations and pattern recognition in the mental lexicon. 
This is reflected in the findings from the present thesis that the children in 
lower grades, and especially the L2 learners, were sensitive to morphological 
information, but that they were often not yet able to use this morphological 
information in the most efficient way. Not only morphological processing 
skills, but also whole-word reading skills are built up during reading 
acquisition (cf., Ehri, 2005; Verhoeven & Perfetti, 2011). Whole-word reading 
requires a high level of automaticity in word recognition and, related to that, a 
high level of word knowledge. Thus, both morphological decomposition and 
whole-word reading skills are influenced by the level of development of lexical 
representations in the mental lexicon, and the parallel use of both processing 
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routes can be assumed to require a high level of lexical quality. From this 
perspective, the findings of the present thesis have made a connection 
between research on morphological processing in word recognition and 
research on lexical quality in reading acquisition.  
 
Educational implications 
The findings from the present thesis have a number of educational 
implications. The first one pertains to the role of target-language experience 
in the processing of morphologically complex words. The fact that differences 
between L1 and L2 learners were generally smaller in higher grades suggests 
that increased exposure to and experience with the Dutch language can help 
bridge the gap between L1 learners’ and L2 learners’ performance. Increased 
experience will help L2 children build up strong and redundant lexical 
representations, thus facilitating morphological processing and reading 
fluency in general. To this end, children should be given ample opportunities 
to read in the target language. This can be achieved by making sure that these 
children have access to a wide variety of books and text materials at the right 
level, preferably both at home and in school (cf., Verhoeven & Schreuder, 
2011; Snow, Burns, & Griffin, 1998; Verhoeven & Snow, 2001). 
In addition to stimulating target-language experience in the form of access 
to reading materials, attention should be given to the intricacies of how 
morphologically complex words are formed in Dutch from an early age. As 
shown in the present thesis, the L2 children had specific difficulties with 
inconsistencies in morphology, such as prefixed versus pseudoprefixed words 
and regular versus irregular past tense forms. Explicit attention should be 
given to how these kinds of words are formed in Dutch. Furthermore, 
attention should be given to how words are morphologically related to each 
other. This would stimulate morphological awareness and would also increase 
the strength of semantic-morphological networks in the mental lexicon, which 
can thus help the identification of both morphologically complex and simplex 
words.  
Training of morphological skills will not only help learners to process 
existing morphologically complex words; it can also assist the learning and 
reading of new words. After all, in the course of language learning, an 
increasing proportion of vocabulary consists of morphologically complex 
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words (e.g., Carlisle & Fleming, 2003; Verhoeven & Carlisle, 2006; Verhoeven & 
Perfetti, 2011). This learning and processing of new morphologically complex 
words is often done by decomposition of the word into its morphological 
constituents (Templeton & Morris, 2000; Verhoeven & Perfetti, 2011). In this 
sense, morphological decomposition can be seen as a ‘self-teaching device’ for 
word learning and reading (Verhoeven & Perfetti, 2011). 
Besides morphological processing skills, it is important that readers are 
able to recognize words on sight by means of whole-word processing. After all, 
the mapping between morphology and orthography is not always consistent, 
leading to words that have the orthographic appearance of a morphologically 
complex word, which are in fact not decomposable, such as pseudoprefixed 
words. Thus, readers need whole-word reading skills in addition to 
morphological decomposition skills. As explained earlier in this thesis, these 
whole-word reading skills require a high level of word knowledge and 
automaticity in word recognition, which are skills that typically take a long 
time before they are well developed  (cf., Ehri, 2005; Verhoeven & Perfetti, 
2011). Attention should therefore be paid to the training of automatization of 
word recognition. One way of doing this that seems to be successful is to use 
flash card programs on a computer in which words that vary in length are 
presented (Torgeson, 2001; cf., Verhoeven & Schreuder, 2011). 
 
Limitations and suggestions for future research 
Although the present thesis provides important new insights in L1 and L2 
morphological processing in the context of reading acquisition, it also has a 
number of limitations that should be addressed in future research (a number 
of these were already mentioned in the earlier chapters). Firstly, all studies in 
the thesis employed a cross-sectional design. This is in principle a good way of 
investigating differences between L1 and L2 learners in different grades, and 
the results provide important suggestions concerning reading acquisition. 
However, it is not possible with a cross-sectional design to investigate the 
dynamics of the reading acquisition process itself. To gain more insight into 
these acquisition processes, it would be advisable to adopt longitudinal 
designs in future studies. 
A second limitation concerns the single task methodology used in this 
thesis: In all studies, the critical task was a visual lexical decision task. This 
 GENERAL DISCUSSION AND CONCLUSIONS 145 
was done for two reasons. First of all, the lexical decision task taps into a core 
aspect of reading, namely the speed and accuracy of single word identification. 
This makes the lexical decision task a suitable task to measure word reading 
skills. Secondly, using the same task to investigate different aspects of 
morphology (family size, compounding, derivation, and inflection) made it 
possible to compare the results between the different studies. That is, if 
different tasks were used while investigating different aspects of morphology, 
it would have been difficult to judge whether different outcomes between the 
studies would be due to differences in morphological processing or to 
differences in the tasks. Despite these reasons for using the lexical decision 
task in all studies reported in this thesis, it would be interesting to expand the 
empirical basis of L1 and L2 morphological processing in reading acquisition 
by using different methods. One direction that could be taken is to investigate 
lexical processing in a sentence context. By investigating the dynamics of 
word identification in a sentence context, a more complete and ecologically 
valid picture of morphological processing in reading acquisition can be 
obtained. In doing so, it would be interesting to use more fine-grained 
methods of reading than the lexical decision task, such as eye-tracking (see 
e.g., Häikiö et al., 2011; Kuperman et al., 2009). The advantage of eye-tracking 
is that it makes it possible to measure the actual process of reading instead of 
the outcome of the reading process, as is the case in the lexical decision task.  
A final limitation of the current thesis is that only two factors of second 
language acquisition have been investigated, namely the role of target-
language experience influencing sensitivity to target language morphological 
information, and the positive role of cross-language semantic activation with 
respect to morphological family size effects. In addition to these factors, a 
number of other factors could influence L2 morphological processing, such as 
morphological richness and consistency in both L1 and L2 and the possibilities 
of L1 transfer of processing strategies, quality of the input the L2 learners 
receive, age of second language acquisition, and individual differences in 
language learning ability (cf., Gor, 2010; Larsen-Freeman, 2010; Portin, 
Lehtonen, Harrer, Wande, Niemi, & Laine, 2008).  
In the context of the present thesis, especially the possibilities of L1 
transfer are interesting to investigate further. L1 transfer is a well-studied 
phenomenon in many areas of language use (e.g., Hernandez, Li, & 
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MacWhinney, 2005; Jarvis & Pavlenko, 2008; MacWhinney, 2005, 2008; Kroll, 
van Hell, Tokowicz, & Green, 2010; Odlin, 1989) and is related to the 
mechanism of cross-language activation in bilingual language processing. The 
potential role of L1 transfer was kept constant in this thesis by only including 
Turkish learners of Dutch and not learners with other language backgrounds. 
This does not mean, however, that L1 transfer was completely irrelevant. 
Turkish is an agglutinative language with a very rich and consistent 
morphology (see Göksel & Kerslake, 2005, for a comprehensive grammar). It 
can therefore be assumed that morphological decomposition is a very 
functional processing strategy in Turkish and that Turkish learners of Dutch 
are not accustomed to morpho-orthographic inconsistencies that are present 
in Dutch. This could result in an increased reliance on processing strategies 
that are useful in Turkish but not very functional in Dutch (cf., e.g., Bertram, 
Laine, & Karvinen, 1999; Frauenfelder & Schreuder, 1992, for more information 
on language-specific influenced on morphological processing).  
To investigate the potential role of L1 transfer, a possibility would be to 
study L2 learners with typologically different first languages that preferably 
vary in their morphological richness. In this way, effects that are specific to 
target-language experience can be teased apart from effects that are specific 
to L1 transfer (see also Jarvis, 2000, 2010). In such investigations on the role of 
L1 transfer in relation to target-language experience, it would also be 
potentially insightful to take inter-individual variation in L1 and L2 daily 
language usage into account. That is, in the present thesis, all selected L2 
learners spoke Turkish with at least one of their parents on a daily basis, and 
Turkish was the main language of communication at home. The L2 learners in 
this thesis can therefore indeed be considered Turkish L2 learners of Dutch, 
thus validating the interpretation of our results. However, it would be 
interesting to take the extent to which these L2 learners speak Turkish relative 
to Dutch in their daily lives (not only with their parents, but also with their 
friends and siblings) into account as well. With these more elaborate language 
usage profiles in combination with the inclusion of L2 learners with 
typologically different home languages, it would be possible to provide an 
even more detailed account of morphological processing in L2 reading 
acquisition.   
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Conclusion 
The goal of the present thesis was to investigate morphological processing 
in L1 and L2 reading acquisition. In a series of lexical decision experiments, 
word identification processes in L1 learners and (Turkish) L2 learners of Dutch 
from different primary grades were investigated with respect to, 
consecutively, distributional aspects of morphology and the organizational 
structuring of the mental lexicon, compounding, derivational morphology, 
and inflectional morphology. The results of these experiments reveal that in 
both L1 and L2 learners, the mental lexicon is organized on the basis of 
morphological relatedness, both within and across languages. Additionally, 
the results demonstrate that both L1 and L2 learners are sensitive to 
morphological information in word identification from a relatively early stage 
of reading development, but that it also takes target-language experience to 
fine-tune morphological processing strategies to their fullest efficiency. The 
effects of language experience especially pertained to the L2 learners, who, 
specifically in lower grades, showed differences in efficiency of morphological 
processing compared to their L1 peers. Importantly, in higher grades, the 
differences between the L1 and L2 learners were weaker, suggesting that the 
L2 learners are able to catch up with the L1 learners when they have had 
sufficient target language exposure. These findings are explained in terms of 
theories on morphological processing, reading acquisition, second language 
acquisition, and bilingual processing. The present thesis has thus connected 
different research disciplines, which can form an important starting point for 
future research on processes of learning to read in a second language.  
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In the Netherlands, there is a substantial number of primary school 
children who speak a different language at home than in school. These 
children have typically had less exposure to Dutch than their monolingual 
peers, and therefore often have a smaller Dutch vocabulary size. As a result, 
these children may experience relatively extensive problems with the 
acquisition of important academic skills, such as reading. The goal of this 
thesis was to investigate differences between these minority-language 
children and their monolingual peers on an essential element of reading, 
namely the processing of morphology in word identification. 
Word identification involves the linking of a written word form with its 
associated meaning. This is a key element of reading ability: the easier and the 
more correctly a child is able to connect a word form to its meaning, the faster 
and the more correctly this child will assign meaning to complete sentences 
and texts. 
Morphology refers to the way words are formed and structured. Words 
often consist of multiple constituents, called morphemes. Morphemes are the 
smallest meaningful units in a word and thus constitute the building blocks of 
words and word meanings. There are multiple ways of to form 
morphologically complex words (i.e., words that consist of more than one 
morpheme), such as compounding (combining two existing words to form a 
new one, like blue + berry: blueberry), derivation (attaching a prefix or suffix to 
an existing word, like re + unite: reunite), and inflection (providing tense and 
person information to words, like work + -ed: worked). Given this central role of 
morphology in the formation and structuring of words, it is not surprising 
that a large proportion of Dutch vocabulary consists of morphologically 
complex words, and that morphology plays an important role in reading 
words successfully and in the representation of words in the mental lexicon. 
As (1) morphology provides an important cue to facilitate the reading of 
words and (2) children with a minority-language background often lag behind 
in important skills underlying reading, it is important to gain insight into the 
way in which these children use morphology in the reading of words. The 
present thesis therefore reports a series of studies on the role of morphology 
in the reading of Dutch words by primary school children with a minority-
language background (‘second language learners’), compared to their 
monolingual Dutch peers (‘first language learners’). This was done in different 
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grades of primary school, thus making it possible to investigate whether 
possible differences between first and second language learners would be 
different at different stages of language and literacy development. The set-up, 
context, and goals of the research are discussed in more detail in Chapter 1 of 
the thesis.  
In Chapters 2-5, the four empirical studies of the thesis are reported. In all 
four studies, Dutch primary school children with a Turkish language 
background (second language learners) were compared with children with a 
monolingual Dutch language background (first language learners). In addition, 
in all four studies, the same testing method was used, namely the lexical 
decision task. In a lexical decision task, children are presented with letter 
strings on a computer screen. For each letter string, the children have to 
decide as quickly and accurately as possible whether they think the letter 
string is an existing Dutch word or not by pressing the designated button on a 
button box. To be able to perform this task, the children need to connect a 
written word form to a meaning, which is the central process of word 
identification. 
Chapter 2 focused on the role of morphological family size. Morphological 
family size is a measure for the number of morphologically complex words in 
which a specific word appears as a constituent. The word hand, for example, 
has a large morphological family, as there are a large number of words in 
which the word hand is present (e.g., handful, handy, handwriting, and handbag). 
The word prey, on the other hand, has far less morphologically related words, 
and hence has a smaller morphological family. Research has shown that words 
with a large morphological family are typically easier to read than words with 
a small morphological family. This is seen as evidence that morphological 
relations between words form an important principle for the development of 
semantic networks in the mental lexicon. Children with a Turkish language 
background and children with a Dutch language background from grades 2, 4, 
and 6 of different primary schools in the Netherlands performed a lexical 
decision task in which they were presented with words that varied in terms of 
their morphological family size. The results showed that both the first and 
second language learners were sensitive to morphological family size in all 
three grades, despite the fact that the second language learners had a smaller 
vocabulary size in Dutch. These results reveal that, already at an early stage of 
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language and literacy development, morphology plays a role in the 
development of semantic networks in the mental lexicon, both in first and 
second language learners. In addition, the effects seem to indicate that the 
second language learners activate both their first and second language, which 
may have facilitated the identification of the presented words (which were all 
Dutch). 
Chapter 3 reports a study on the identification of Dutch nominal 
compounds (e.g., appeltaart [‘apple pie’], bezemsteel [‘broomstick’]), again by 
children with a Turkish language background and children with a Dutch 
language background from grades 2, 4, and 6 of different primary schools in 
the Netherlands. The compounds varied in terms of the frequency of 
occurrence of the whole compound, the frequency of the first constituent, and 
the frequency of the second constituent. This made it possible to investigate to 
what extent information about the first and second constituent is used in the 
reading of these words, in addition to information about the whole compound, 
thus providing insight into the question to what extent morphology (i.e., the 
two constituents) is processed in the reading of compounds. The results 
showed that, already from grade 2, the frequencies of the whole compound 
and the two constituents influenced the response times and accuracy scores of 
reading these words. Although this was the case for both the first and second 
language learners, the second language learners were less efficient in 
processing this frequency information: Whereas the first language learners 
mainly benefited from high-frequency words and constituents, the second 
language learners had difficulties with processing low-frequency words and 
constituents. We further found that the exact way in which morphology was 
used in compound reading was not yet stable between grades 2, 4, and 6.  
In Chapter 4, a study is reported in which the identification of Dutch words 
with a prefix (e.g., bedanken [‘to thank’]) is compared with the identification of 
words with a pseudoprefix (e.g., bedriegen [‘to deceive’]). Words with a prefix 
consist of multiple morphemes (e.g., be- and danken), which can help in the 
process of word identification. Words with a pseudoprefix, on the other hand, 
have the appearance of a prefixed word, but consist of only one morpheme 
(bedriegen cannot be separated into be- and driegen, because driegen is not an 
existing word in Dutch). Words with a pseudoprefix are therefore likely to be 
more difficult to read, because the use of morphology in the reading of these 
 SUMMARY 165 
words would lead to an incorrect interpretation of the meaning of the word or 
even a failure to retrieve the meaning at all. Children with a Turkish language 
background and children with a Dutch language background from grade 3 and 
6 of different primary schools in the Netherlands performed a lexical decision 
task in which they were presented with prefixed and pseudoprefixed words. 
The results revealed that the first language learners had fewer difficulties with 
the processing of the prefixed words than with the processing of the 
pseudoprefixed words, both in grade 3 and grade 6. The second language 
learners showed a different pattern of results: in grade 3, they had more 
difficulty with prefixed words and in grade 6, they performed equally well on 
both types of words. These results suggest that fluent and correct reading of 
(pseudo)prefixed words requires a relatively high degree of target-language 
experience. 
Chapter 5 reports a study in which the identification of regular and 
irregular past tense verb forms (e.g., zij dansten [‘they danced’] versus zij bliezen 
[‘they blew’) was investigated in children with a Turkish language background 
and children with a Dutch language background from grades 3 and 6 of 
different primary schools in the Netherlands. During the reading of regular 
verb forms, it is possible to use morphology to arrive at the word’s meaning 
and tense form (dans + -ten), but for irregular verb forms this is not possible 
(i.e., specific lexical knowledge is required to know that the word bliezen is the 
past tense form of blazen). Irregular verb forms are therefore likely to be more 
difficult to process than regular verb forms, especially for children with a 
relatively low degree of target-language experience. The results showed that 
the children in grade 3 had more problems with the processing of irregular 
verb forms than regular verb forms, particularly the second language learners. 
The children in grade 6 showed no performance difference between the 
regular and irregular verbs (neither the first language learners, nor the second 
language learners). These results indicate that fluent processing of irregular 
verb forms (in addition to regular verb forms) requires sufficient target-
language experience. 
In Chapter 6, the most important conclusions that can be drawn from the 
results of the empirical chapters are discussed. These conclusions are (1) that 
the processing of morphology in word reading takes place at already an early 
stage of language and literacy development in both first and second language 
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learners, (2) that the processing of morphology is often less efficient in second 
language learners than in first language learners, but that there is also 
evidence of facilitating effects in the second language learners, especially with 
respect to the role of morphological family size, and (3) that the differences 
between the first and second language learners were often smaller in the 
higher grades of primary school. Therefore, to be able to read morphologically 
complex words correctly and fluently, target-language experience is an 
important factor. These results and conclusions are relevant for various 
research areas, such as literacy development, morphological processing in 
word recognition, and second language acquisition, and they can relate these 
research areas to one another. The conclusions can also be important from a 
socio-educational point of view. Especially the conclusion that the second 
language learners in higher grades perform more equally to the first language 
learners can be seen as an indication that second language learners are able to 
catch up with their first-language peers when they have had sufficient target-
language experience. This leads to a number of educational implications, 
which are also discussed in Chapter 6. Two of these implications are that, from 
an early age onwards, (1) children should be given ample opportunities to 
become experienced with reading in the target language, and (2) children 
should be made aware of the way in which words in the target language are 
formed on the basis of morphology. Thus, the present thesis is of both 
theoretical and practical value. 
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In Nederland spreekt een aanzienlijke groep basisschoolkinderen thuis een 
andere taal dan op school. Deze kinderen komen over het algemeen minder in 
aanraking met het Nederlands dan hun ééntalige klasgenoten, en hebben dan 
ook vaak een minder grote woordenschat in het Nederlands. Dit kan 
betekenen dat deze kinderen relatief veel moeite hebben met het verwerven 
van belangrijke academische vaardigheden, zoals lezen. Het centrale doel van 
dit proefschrift was om een essentieel onderdeel van het lezen te onderzoeken 
bij deze kinderen, namelijk de verwerking van morfologie tijdens 
woordidentificatie. 
Woordidentificatie is het proces waarbij de lezer een geschreven 
woordvorm koppelt aan de betekenis van het woord. Dit is een elementair 
onderdeel van leesvaardigheid: hoe gemakkelijker en beter een kind een 
woordvorm kan verbinden aan de betekenis van die woordvorm, hoe sneller 
en beter dit kind uiteindelijk betekenis kan geven aan complete zinnen en 
teksten.  
Morfologie verwijst naar de manier waarop woorden worden gevormd en 
gestructureerd. Woorden bestaan vaak uit verschillende constituenten, ook 
wel morfemen genoemd. Morfemen zijn de kleinste betekenisdragende 
eenheden in een woord en vormen als zodanig de bouwstenen voor woorden 
en woordbetekenissen. Hierbij zijn er verschillende manieren waarop 
morfologisch complexe woorden (woorden die uit meer dan één morfeem 
bestaan) gevormd kunnen worden, zoals samenstelling (het samenvoegen van 
twee reeds bestaande woorden om zodoende een nieuw woord te vormen, 
zoals bezem + steel: bezemsteel), afleiding (het verbinden van een voor- of 
achtervoegsel [prefix, suffix] aan een bestaand woord, zoals be + danken: 
bedanken), en vervoeging (het geven van tijds- en persoonsuitgangen aan 
woorden, zoals dans + te: danste). Gezien deze fundamentele rol van morfologie 
bij woordvorming en woordstructurering is het niet verrassend dat een groot 
deel van het Nederlandse vocabulaire bestaat uit morfologisch complexe 
woorden, en dat  morfologie een belangrijke rol speelt bij het succesvol lezen 
van woorden en bij de opslag van woorden in het mentale lexicon van ons 
brein.  
Aangezien (1) morfologie een belangrijk hulpmiddel is bij het lezen van 
woorden en (2) kinderen met een niet-Nederlandstalige achtergrond vaak een 
achterstand hebben in belangrijke vaardigheden die onderliggend zijn aan het 
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succesvol leren lezen, is het belangrijk om inzicht te krijgen in de manier 
waarop en mate waarin deze kinderen gebruik maken van morfologie tijdens 
het lezen van woorden. Het huidige proefschrift doet daarom verslag van een 
serie studies waarin is onderzocht hoe en in welke mate morfologie verwerkt 
wordt bij het lezen van Nederlandse woorden door basisschoolleerlingen met 
een niet-Nederlandstalige achtergrond (‘tweede-taalleerders’), vergeleken met 
hun (ééntalige) leeftijdsgenoten met een Nederlandstalige achtergrond 
(‘eerste-taalleerders’). Dit is gedaan in verschillende groepen van de 
basisschool, om zodoende ook te onderzoeken of mogelijke verschillen tussen 
eerste- en tweede-taalleerders verschillend zijn in verschillende fases van taal- 
en geletterdheidsontwikkeling. De opzet, context en doelen van het onderzoek 
zijn nader omschreven in hoofdstuk 1 van het proefschrift. 
In de hoofdstukken 2 tot en met 5 worden de vier empirische studies 
gerapporteerd die voor dit proefschriftonderzoek zijn uitgevoerd. In alle vier 
studies werden Nederlandse basisschoolleerlingen met een Turkstalige 
achtergrond (tweede-taalleerders) vergeleken met ééntalige kinderen met een 
Nederlandstalige achtergrond (eerste-taalleerders). Daarnaast werd in alle 
vier studies gebruik gemaakt van dezelfde testmethode, namelijk de lexicale 
decisietaak. In een lexicale decisietaak zien kinderen op een computerscherm 
steeds een letterreeks. Van elke letterreeks die ze zien, moeten ze zo snel en 
accuraat mogelijk aangeven of ze denken dat deze letterreeks een bestaand 
Nederlands woord is of niet, door op een knop van een knoppenkastje te 
drukken. Om deze lexicale decisietaak te kunnen uitvoeren, moeten de 
kinderen een geschreven woordbeeld kunnen koppelen aan een betekenis. Dit 
is een centraal proces van woordidentificatie.  
In hoofdstuk 2 is de rol van morfologische familiegrootte onderzocht. 
Morfologische familiegrootte is een maat voor het aantal morfologisch 
complexe woorden waarin een bepaald woord als constituent voorkomt. Het 
woord hand heeft bijvoorbeeld een grote familie, aangezien er veel woorden 
bestaan waar het woord hand in voorkomt (zoals handzaam, handig, handstand, 
onthand, handschoen, handschrift, enzovoort). Het woord prooi heeft daarentegen 
veel minder morfologisch verwante woorden, en heeft dus een minder grote 
morfologische familie. Uit eerder onderzoek is gebleken dat woorden met een 
grote morfologische familie doorgaans makkelijker worden gelezen dan 
woorden met een kleine morfologische familie. Dit wordt beschouwd als bewijs 
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dat morfologische verwantschap tussen woorden een belangrijk principe 
vormt voor de vorming van semantische netwerken in ons mentale lexicon. 
Kinderen met een Turkstalige achtergrond en kinderen met een 
Nederlandstalige achtergrond uit groep 4, 6, en 8 van verschillende 
basisscholen in Nederland deden een lexicale decisietaak waarin zij woorden 
kregen aangeboden die varieerden in morfologische familiegrootte. Uit de 
resultaten bleek dat zowel de eerste- als tweede-taalleerders effecten van 
morfologische familiegrootte lieten zien in alle geteste groepen van de 
basisschool, ondanks het feit dat de tweede-taalleerders een minder grote 
Nederlandse woordenschat hadden. Deze resultaten laten zien dat morfologie 
al in een vroeg stadium van taal- en geletterdheidsontwikkeling een rol speelt 
bij de vorming van semantische netwerken in het mentale lexicon, zowel bij 
eerste- als bij tweede-taalleerders. Daarnaast lijken de effecten erop te wijzen 
dat de tweede-taalleerders de morfologische families van zowel hun eerste als 
tweede taal activeren, wat mogelijk heeft kunnen helpen bij de identificatie 
van de aangeboden (Nederlandse) woorden. 
In hoofdstuk 3 werd onderzoek gedaan naar de identificatie van 
Nederlandse samenstellingen (bijvoorbeeld appeltaart, bezemsteel), wederom 
door kinderen met een Turkstalige achtergrond en kinderen met een 
Nederlandstalige achtergrond uit groep 4, 6, en 8 van verschillende 
basisscholen in Nederland. Deze samenstellingen varieerden met betrekking 
tot de frequentie (hoe vaak een woord voorkomt in het Nederlands) van de 
gehele samenstelling, de frequentie van het eerste deel van de samenstelling 
en de frequentie van het tweede deel van de samenstelling. Op die manier was 
het mogelijk om te onderzoeken in hoeverre informatie over het eerste en 
tweede deel van de samenstelling gebruikt wordt bij het lezen van deze 
woorden, naast de informatie over de gehele samenstelling. Dit biedt inzicht in 
de vraag in hoeverre morfologie (de twee delen van de samenstelling) wordt 
gebruikt bij het lezen van samenstellingen. De resultaten lieten zien dat de 
frequenties van zowel de gehele samenstelling als die van de beide delen van 
de samenstelling al vanaf groep 4 invloed uitoefenden op de snelheid en 
accuratesse van het lezen van deze woorden. Dit was het geval bij zowel de 
eerste- als tweede-taalleerders, maar de tweede-taalleerders waren minder 
efficiënt: waar de eerste-taalleerders vooral profiteerden van hoog-frequente 
woorden en woorddelen, hadden de tweede-taalleerders vooral moeite met 
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laag-frequente woorden en woorddelen. Daarnaast bleek de exacte manier 
waarop morfologie werd gebruikt bij het lezen van samenstellingen nog niet 
stabiel tussen groep 4, 6 en 8.  
Hoofdstuk 4 betreft een studie waarin het identificeren van woorden met 
een prefix (zoals bedanken) werd vergeleken met het identificeren van 
woorden met een pseudoprefix (zoals bedriegen). Woorden met een prefix 
bestaan uit meerdere morfemen (be- en danken), wat kan helpen bij het 
woordidentificatieproces. Woorden met een pseudoprefix lijken daarentegen 
te bestaan uit meerdere morfemen, maar bestaan uit één morfeem (bedriegen 
kan niet worden gescheiden in be- en driegen, omdat driegen geen bestaand 
Nederlands woord is). Woorden met een pseudoprefix zijn hierdoor 
waarschijnlijk moeilijker te lezen, omdat het gebruik van morfologie bij het 
lezen van deze woorden tot een verkeerde interpretatie van het woord zal 
leiden of zelfs tot het niet kunnen vinden van een woordbetekenis. Kinderen 
met een Turkstalige achtergrond en kinderen met een Nederlandstalige 
achtergrond uit groep 5 en 8 van verschillende basisscholen in Nederland 
deden een lexicale decisietaak waarin zij woorden met een prefix en woorden 
met een pseudoprefix aangeboden kregen. Uit de resultaten bleek dat de 
eerste-taalleerders minder moeite hadden met het lezen van woorden met een 
prefix dan met woorden met een pseudoprefix, zowel in groep 5 als in groep 8. 
De tweede-taalleerders lieten een ander patroon zien: in groep 5 hadden zij 
meer moeite met woorden met een prefix, en in groep 8 presteerden ze gelijk 
op beide typen woorden. Deze resultaten lijken erop te duiden dat het 
vloeiend en correct lezen van woorden met een prefix en woorden met een 
pseudoprefix een ruime mate van ervaring met de Nederlandse taal vereist. 
In hoofdstuk 5 wordt een studie beschreven waarin de identificatie van 
regelmatige en onregelmatige verleden-tijdsvormen (zoals zij dansten versus zij 
bliezen) werd onderzocht bij kinderen met een Turkstalige achtergrond en 
kinderen met een Nederlandstalige achtergrond uit groep 5 en 8 van 
verschillende basisscholen in Nederland. Bij het lezen van regelmatige 
werkwoorden is het mogelijk om gebruik te maken van morfologie om de 
betekenis en tijdsvorm te achterhalen (dans + -ten), maar bij onregelmatige 
werkwoorden kan dit niet (bij het woord bliezen is specifieke woordkennis 
nodig om te weten dat het hier gaat om de verleden-tijdsvorm van blazen). 
Onregelmatige werkwoorden zijn dus waarschijnlijk moeilijker om te lezen 
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dan regelmatige werkwoorden, vooral bij kinderen die nog niet zo veel 
ervaring met de Nederlandse taal hebben. Dit bleek inderdaad het geval te 
zijn: de kinderen in groep 5 hadden meer moeite met onregelmatige 
werkwoorden dan met regelmatige werkwoorden, en dan vooral de tweede-
taalleerders. Voor de kinderen in groep 8 waren de regelmatige en 
onregelmatige werkwoorden even makkelijk om te lezen, zowel voor de 
eerste- als tweede-taalleerders.  
In hoofdstuk 6 worden de belangrijkste conclusies besproken die 
getrokken kunnen worden uit de resultaten van de afzonderlijke empirische 
hoofdstukken. Deze conclusies zijn (1) dat de verwerking van morfologie bij 
het lezen van woorden al in een vroeg stadium van taal- en 
geletterdheidsontwikkeling plaatsvindt, zowel bij eerste- als bij 
tweedetaalleerders, (2) dat de verwerking van morfologie vaak minder 
efficiënt verloopt bij tweede-taalleerders dan bij eerste-taalleerders, maar dat 
er ook bewijs was voor faciliterende effecten bij tweede-taalleerders, met 
name met betrekking tot de rol van morfologische familiegrootte, en (3) dat de 
verschillen tussen de eerste- en tweede-taalleerders vaak minder groot waren 
in hogere groepen van de basisschool. Om morfologisch complexe woorden 
goed en vloeiend te kunnen lezen, is ervaring met de doeltaal dus een 
belangrijke factor. Deze resultaten en conclusies zijn relevant voor 
verschillende onderzoeksgebieden, zoals geletterdheidsontwikkeling, 
morfologische processen bij woordherkenning, en tweede-taalverwerving, en 
leggen verbanden tussen deze onderzoeksgebieden. Ook kunnen de conclusies 
van sociaal-educatief belang zijn. Vooral de conclusie dat de tweede-
taalleerders in hogere klassen meer gelijkenis vertonen met de eerste-
taalleerders kan worden gezien als een aanwijzing dat taal- en 
leesachterstanden bij tweede-taalleerders ingelopen kunnen worden wanneer 
deze kinderen voldoende ervaring met de doeltaal hebben. Deze conclusie 
leidt ook tot enkele suggesties voor de onderwijspraktijk, die nader worden 
bediscussieerd in hoofdstuk 6. Twee van deze suggesties zijn dat kinderen al 
vanaf een vroege leeftijd (1) ruimschoots de gelegenheid moeten krijgen om 
ervaring op te doen met lezen in de doeltaal en (2) bewust gemaakt moeten 
worden van de manier waarop woorden in de doeltaal gevormd worden op 
basis van morfologie. Het huidige proefschrift heeft dus zowel theoretische als 
praktische waarde. 
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Wanneer is een onderzoek af? Nooit waarschijnlijk, net als 
(taal)ontwikkeling nooit af is; er is altijd een volgende trede op de trap. Toch is 
mijn proefschrift nu af: het is gedrukt, de letters staan zwart op wit. Een 
proefschrift schrijven doe je echter niet alleen. Hieronder wil ik de vele 
mensen bedanken die allen op hun eigen wijze hun bijdrage of steun hebben 
geleverd. 
In de eerste plaats wil ik alle scholen (docenten en leerlingen) die hebben 
meegewerkt aan het onderzoek bedanken voor hun deelname. Zonder hun 
medewerking had dit proefschrift er uiteraard niet kunnen zijn. Ook wil ik 
scriptiestudenten Yvonne Roes en Chris Hoens bedanken voor hun inzet bij 
het verzamelen van data. 
Ludo en Rob, als promotoren waren jullie immer de rots in de branding. 
Jullie hebben mij niet alleen inhoudelijk bijgestaan en uitgedaagd, maar 
hadden daarnaast ook ieder jullie eigen stijl van ondersteuning en begeleiding 
en vulden elkaar daarin goed aan. Ludo, jij hield het grote geheel in de gaten 
en zorgde ervoor dat ik steeds het einddoel (dit proefschrift) voor ogen hield. 
Ook was je altijd heel positief ingesteld. Rob, jij was er juist voor de details, het 
‘stoeien met de stof’ om de uitkomsten van het onderzoek te interpreteren. En 
passant heb je mij daarbij een wijze les gegeven: mocht er ooit een moment 
komen dat ik mijn data onmiddellijk doorzie, dan wordt het leven misschien 
wel gemakkelijker, maar ook vreselijk saai. De zoektocht naar kennis is veel 
interessanter dan het eind van die tocht, als er al een eindpunt is. 
Margje en Pascal, ik ben erg blij dat jullie mijn paranimfen willen zijn en 
naast mij staan bij de verdediging. Margje, je was een fantastische 
kamergenoot en je bent een fantastische vriendin. We hebben heel wat 
afgekletst, maar konden elkaar ook goed motiveren. Samen hebben we heel 
wat thee verwerkt, gekletst over alle mogelijke onderwerpen 
(wetenschappelijk en minder wetenschappelijk) en was het in onze kamer 
immer gezellig, zelfs al waren onze planten meestal na twee weken dood. 
Pascal, jij was altijd al een fijne collega, maar zeker de laatste jaren ben je een 
goede vriend geworden. Je bent altijd wel ergens voor in en je bent iemand die 
altijd voor anderen klaar staat. Samen met Ellen en GJ kunnen we onder het 
genot van een goede maaltijd en een biertje of een wijntje de stand van de 
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wetenschap bespreken tot diep in de avond, terwijl we de zon boven de 
weilanden bij Heumen zien ondergaan. Ik vind het dan ook geweldig dat je nog 
steeds mijn collega bent, nu bij de VU. 
De 5e verdieping van het Spinozagebouw was een fantastische werkplek. 
Zonder twijfel de belangrijkste mensen van de afdeling waren en zijn 
natuurlijk Keeny, Mieke, Lanneke en Anne-Els, de dames van het secretariaat. 
Betere ondersteuning is niet denkbaar en er was ook altijd gelegenheid voor 
een praatje of een gulle lach. Dank daarvoor! Eva, we hebben niet lang een 
kamer gedeeld, maar het was wel supergezellig! Alle mensen van de 
labmeeting tweetaligheid en van de literacy group wil ik bedanken voor de 
inspirerende discussies. Ook mijn overige collega’s en in het bijzonder de 
promovendi van ‘mijn’ generatie wil ik bedanken voor de gezelligheid en 
inspiratie (Margje, Pascal, Ellen, Nina Wolters, Karien, Kors, Mieke, Esther, 
Marieke, Tijs, Esther, Judith, Jos, Nienke, Eva, Cécile, Linda, Nina Davids, 
Liesbeth, Joke, Barbara, Anneke, Silvi, Mark, Kim, Sophieke, Carmen, Brigitte, 
Sabine en vele anderen). Lunchen was nooit een eenzame aangelegenheid en 
ook na werktijd was er altijd wel iemand in voor een borrel, ‘jas’-avond (Bart 
en Mieke, noem maar een datum!), barbecue of een discussie over de zin van 
het leven en aanverwante zaken. Het volgende WK voetbal weer bij ons thuis? 
Ik wil ook graag het Centre for Language Studies (CLS), en in het bijzonder 
Mirjam Ernestus en de overige medewerkers van de Speech Comprehension 
Group, bedanken voor hun steun bij de afronding van mijn proefschrift. 
Hoewel ik maar een korte aanstelling had, hebben jullie ervoor gezorgd dat ik 
mij snel thuisvoelde. Daarnaast wil ik mijn collega’s van de Vrije Universiteit 
Amsterdam graag bedanken voor de aanmoedigingen, de gezelligheid en het 
meeleven in de eindfase van mijn proefschrift. Jullie zijn geweldige collega’s! 
Verder wil ik een aantal oud-docenten van de RUG niet onvermeld laten. Naast 
de volledige afdeling Finoegristiek wil ik hier bij name noemen: Marjolijn 
Verspoor, Wander Lowie en Evelien Krikhaar. Jullie hebben mij begeleid bij 
mijn eerste voorzichtige schreden op het onderzoekspad, in mijn tijd als 
student. Was ik zonder jullie aanmoedigingen en enthousiasme voor 
wetenschappelijk onderzoek ooit zelf onderzoek gaan doen? Dat is natuurlijk 
een vraag die niet te beantwoorden is, maar jullie hebben mij op dit gebied wel 
gevormd en aangemoedigd. Dank daarvoor! 
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Naast de wetenschap zijn er natuurlijk ook andere belangrijke zaken in het 
leven. Daarom wil ik graag al mijn vrienden bedanken die zoveel geduld met 
mij hebben gehad, ook in periodes van weken- of zelfs maandenlange 
radiostilte van mijn kant. Marcel en Eszter, vakanties naar Finland en 
Budapest/Luxemburg om jullie op te zoeken zijn altijd een welkome afleiding 
van het dagelijks werk. Vanaf januari al toeleven naar het Eurovisie 
Songfestival zorgde ervoor dat het met de muzikale begeleiding bij het 
schrijven van mijn proefschrift altijd goed zat. Hearrrr my plea: hopelijk kan 
ik volgend jaar in mei weer met jullie mee! Satu, Marije, we zien elkaar helaas 
niet vaak genoeg, maar als we elkaar zien is het meteen weer gezellig. Nu mijn 
proefschrift af is, kom ik snel weer eens bij jullie langs! Paul, geweldig bedankt 
voor de cover, hij is prachtig! Bedankt dat je de tijd hebt willen vrijmaken om 
hem te ontwerpen. 
Mijn ouders, zus en broer en mijn schoonfamilie wil ik ook graag bedanken 
voor hun morele steun de afgelopen jaren. Pap, mam, jullie hebben mij altijd 
onvoorwaardelijk gesteund. Jullie staan altijd voor ons klaar en leven mee, en 
jullie hebben mij gevormd tot wie ik nu ben. Tijske, Ard en mijn overige 
(schoon-)familie, bedankt voor jullie meeleven en interesse! 
Tot slot, als laatste genoemd, maar altijd het eerst in mijn gedachten, 
bedank ik Gerrit Jan en Bette. Hoe is in woorden uit te drukken wat jullie voor 
mij betekenen? GJ, we hebben deze route samen afgelegd, soms dezelfde 
frustraties gehad, maar ook hetzelfde plezier en dezelfde passie voor 
meertaligheid en wetenschappelijk onderzoek. Zonder jouw steun had ik dit 
niet kunnen doen. Bette, je brengt zonneschijn in het leven met je plezier, je 
interesse in alles en iedereen, en je rappe tong, waarmee je inmiddels de eerste 
voorzichtige schreden op het pad van de tweetaligheid hebt gezet, als gevolg 
van exposure aan Triggerfinger, Michel Teló, Ponyo en de Muumi-wekker. 
Jullie beiden zijn mijn grote bron van inspiratie! 
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